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THE STEAM CAR-HEATING LAW goes into effect in 
New York State on Nov. 1. By an amendment 
passed last winter, the State Railroad Commission- 
ers are empowered to grant extension to certain 
parties on good reason, and a hearing has been given 
to the following roads :—The Delaware & Hudson 
asked to be relieved for two months; this company 
has adopted the MCELRoy system, but the cars can- 
not be equipped by November. Tne Grand Trunk 
R. R. wanted exemption for one year, so that it 
might obtain the best system. The Lehigh, Penn- 
svlvania, and Lackawanna railroad companies asked 
for a year’s relief because no uniform coupler or 
steam heating device had been adopted ; several 
lines ran over the Lehigh road and the trains were 
made up of mixed cars. The Commissioners re- 
served their decision. As one of the chief obstruc- 
tions in the way of adopting steam car-heating de- 
vices was the lack of a uniform steam coupler, the 
State Railroad Commission issued later the follow- 
ing notice to railread companies operating in New 
York State : 


Your attention is drawn to Chapter 189 of the Laws of 
1888, entitled “An Act to amend Chapter 616 of the Laws 
of 1887, entitled ““An Act to regulate the heating of steam 
passenger cars and to provide for the placing of guards 
and guard posts on railroad bridges and tresties and the 
approaches thereto.” This law goes into effecton Nov. 1, 
1888. 

Inasmuch as one of the principal obstacles in the way 
of conforming to this statute appears to be the failure 
upon the part of the railroad corporations thus far to 
agree upon a uniform steam coupler, the Board hereby 
notifies you that a public hearing will be held at its office 
in Albany, at 10 o’clock A. M,, on Tuesday, October 16, at 
which time you are requested to send a representative of 
your road with authority to agree upon some form of 
uniform steam coupler with other representatives of rail- 
roads of the State. 

The Board furthermore urges upon you the necessity, in 
the meantime, of taking such action as will lead to the 
adoption of a uniform steam coupler and thus overcome 
the difficulties in the way of conforming to the law here- 
inbefore quoted. 


ne EE Ree 

THE Obi Railway, now under construction on the 
Southern border of Central Siberia, will be 260 mile, 
long; and extends from Obdorskoe, near the source 
of the Obi river, to the Kara Sea, which is navigable 
for some months in the year. A canal is also build- 
ing to connect the Obi with the Yenisei. 


—_—__q—_—__— 


THE READING RAILROAD TERMINAL CONTROVERSY 
in Philadelphiais now before a Board of Trade Com- 
mittee called to harmonize the opposing interests, if 
possible. Mr. E R. Woop, the Chairman of this Com- 
mittee, put the whole thiug iu a nut-shell when he 
said that the parties to be harmonized were not so 
much the city and railroad company, as it was the 
latter and the powerful Traction Company, which 
has a grip on Philadelphia street traffic on a line 
parallel to the proposed Reading extension. 


THE Brooklyn Bridge Trustees, at a late meeting, 
reported an increase of business over September 1887 
of nearly $4,000. The total receipts were $76,831.72, 
of which $69,303.52 came from the railroad, $5,870.25 
from the carriage-way and $1,657.95 from the foot- 
ways. The total of passengers last month was 2,777,- 
424, of which number only 265,400 walked. 

THE Wheeling & Harrisburg R. R. bridge over 
the Ohio river at Wheeling, W. Va., was com. 
menced on Oct. 9. This is a union railroad bridge 
to connect all the roads centering at that point. 
The bridge wil! be 2,100 ft. long and double track. 
GUSTAV LINDENTHAL, of Pittsburg, is the engineer. 
This terminal scheme also includes a tunnel 1,600 ft. 
long and another bridge over Wheeling creek, in- 


volving the expenditure of several millions of 
dollars. 





—_—___- —e-_ -____. 


THE Cincinnati, Hamilton & Dayton company is 
said to be placipg under the coaches and baggage 
cars which are run in its fast trains a truck which 
is about one-third heavier than the ordinary truck, 
and has paper wheels. This improvement is to go on 
as fast as the coaches can be brought into the shop, 
until all are thus substantially equipped. 








THE directors of the Merchants’ Bridge & Termi- 
nal Company, of St. Louis, Mo; haveat last adopted 
plans for a new bridge over the Mississippi. The 
plans will now be forwarded to the Secretary of 
War for final examination and approval. The loca- 
tion of the bridge as decided on by the Board of Di- 
rectors, is about 2 miles north of the present bridge. 


It crosses the river at a slight angle from the foot -¢ 
Ferry street near the water-works settling basins to 
the north line of the corporation boundary of Venice, 
on the Illinois shore. The bridge proper will be 2,425 
ft. in length. Each of the 3 spans will be 522 ft. and 
the approaches each 425 ft. In length the bridge is 
a duplicate of the present bridge. If $500,000 of the 
bonds are taken by the people of North St. Louis, a 
wagon road will be constructed ; if not, the bridge 
will be exclusively for railroad traffic. It is estima 
ted to cost $1,500,000. 

ELECTRICITY is being applied with some success 
to the lighting of omnibuses in London. The ac 
cumulators are placed in a small box beneath 
the body of the vehicle. The lamp stands in a 
frame, and is so arranged that, by being moved a 
little towards right or left it is lighted or extin 
guished. The frame is connected with the accumn- 
lator by a small hidden wire. One charge of the 
battery is sufficient for two days. The invention is 
in practical use on some of the London omnibus 
lines, and is said to work excellently. 

atiantadh nian 

The benefits paid to members of the Baltimore & 

Ohio Employes’ Relief Association from May 1, 1880, 


August 31, 1888, were as follows : 
451 cases accidental death 
22,265 cases accidental injuries 
14,247 cases surgical expense 
41,900 cases natural sickness 
864 cases natural death 


+22 8466, 986,28 
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79,737 cases, aggregating -$1,806, 129.40 

This report shows that since 1880 34 per cent. of 
the deaths tiat have occurred in the organization re- 
sulted from accident, while 66 per cent. resulted 
from natural causes. The proportion of accidental 
injuries and surgical expense to natural sickness is 
even greater. A B. & O. employe seems to have only 
about two chances of dying a natural death to one 
of dying as the result of an accident. Out of 22,265 
cases of accidental injury a very large proportion, 
fully three-fourths, are from accidents in coupling 
cars. 

eibitataiociil Docisealiaa 

THE indications now are that a new executive De- 
partment of Agriculture is to be created, for which 
there is no real demand or necessity, but that a De- 
partment of Public Works, for which there is 
urgent necessity, will be non-existent for some 
years longer. Politics, we suppose, is responsible 
for this reversion of good sense. It is claimed pro- 
bably that Agriculture is a more important interest 
than Public Works; but the difference is that the 
Government has very little power or control over 
agriculture, while it has everything to do with 
public works, 





—_— 

THE Most SERIOUS RAILWAY ACCIDENT of the 
week, and the most serious one since the Chats- 
worth, IIl., disaster of Aug. 10, 1887, was a rear col- 
lision Oct. 10 between two crowded passenger trains 
on the Lehigh Vualley Railroad near Mud Run 
station, Pa. It was another excursion train affair 
like that at Chatsworth. The trains were numbers 
4 and 5 of a series of seven special trains returning 
from a temperance convention at Hazleton Pa. The 
Lehigh Valley Railroad has a short cut from White 
Haven to Hazleton, but according to newspaper re- 
port, the superintendent of the division was afraid 
to trust the heavy trains over the bridges on that 
route, and sent all trains by the old read, around by 
Penn Haven Junction, and then up the Beaver Mea- 
dow branch to Hazelton. From White Haven to Penn 
Haven the track runs close beside the river, the em- 
bankment being high and steep in many places, and 
at Mud Run, the spot where the accident occurred, 
is from 60 to 75 ft. high. 

The trains took the same route on the return, the 
first section leaving Hazelton at about 5 A. M., and 
the others following as rapidly as possible. The 
first three sections came through all right, but the 
fifth section, running at a good rate of speed, ran 
into the fourth section while it was standing on the 
track at Mud Run. Thecars were all crowded to 
the doors, many women and children being among 
the passengers. The cars were smashed to pieces 
and burled from the track, rolling down the steep 
embankments. Fortunately the river was low, or 
the cars would have gone into the water, and the 
loss of life would have been still more terrible. The 
number of persons killed is now estimated at over 
70, and the number of persons injured is 25 to 50, 

Where the responsiblity of the accident rests is not 


yet known, but the accident wasevidently due to the 
running of a number of heavy special trains at 
short intervals. The fault seems to lie with the 
engineer. 


7 

ANOTHER SERIOUS RAILWAY ACCIDENT was a head 
collision Oct. 6 between an east bound freight train 
and the Cincinnati & St. Louis express on the Bal 
timore & Ohio Railroad near Dickerson, Md. The 
accident was due to a mistake on the part of the 
freight-train crew. They say that they had orders to 
lay on the switch at Tuscorara and wait fortwo sec 
tions of the Pitteburg express, and the express train 
which caused the coilision to pass. They allege, but 
it is denied,that they had been on duty continuously 
for 36 hours, and after seeing the first section of the 
Pittsburg express pass had gone to sleep at their 
posts to secure a little rest They awoke as the 
second .ection went by, and as it was running on the 
schedule time of the Cincinnati and St. Louis ex 
press, they thought it was that train which had just 
passed, and therefore pulled out of the siding and 
came down the singletrack. Three men were killed 
and 7 injured. 

+ 

HEAVY RAINSTORMS have occurred in Kansas 
during the week, and storms have done considerable 
damage in Ohio. Svuow has fallen in New York and 
throughout New England 


THE MeCormick offices io Chicago are being 
jacked up 6 ft. 5 ins. to meet the changes in street 
gradients. The building is 100 x 125 ft., six stories 
high and weighs nearly 20,000 tons. Several thou 
sand screw-jacks are required and 300 men to handle 
them. The lift is about 1 ft. per day and it then 
takes a day to reset the jacks. The cost is estimated 
at about $0,000, 


. 

BRIDGE ACCIDENTS are reported as follows: On 
Sept. 29, a bridge on the Northern Pacific near 
Heron, Wash. Ter., was burnt.— On Oct. 2, the 
Anna Run bridge on the Duluth, South Shore & 
Atlantic Railway, was wrecked by a derailed car 
Six cars went down. 

. 

IT is reported that a scheme is on foot at Winni - 
peg, Man., devised by City Engineer RuTTAN, for 
securing a valuable water power from the Assina 
boine river, which runs through the southwestern 
part of the city and at ordinary stages is 30 to 40 ft 
below the level of the prairie. It is proposed to 
build a dam (with removable section to be taken 
down at the spring freshets) which will raise the 
water about 25 ft.; and carry the water by canals to 
mills along the river front. The available horse 
power of the river at its lowest stage is estimated 
at 5,626 H. P., which could be increased to 10,000 by 
cutting a canal from Lake Manitoba to the Assina 
boine at Baie St. Paul. The principal difficulty in 
carrying out the scheme would probably be in 
the construction of the dam and canals, which in 
the alluvial soil of which the banks and bed of the 
river is composed, would be difficult to make stable. 
The use of water power in such a severe climate,too, 
is growing more and more inadvisable as the cost of 
steam power continues to lessen. 


INTERLOCKING CROSSING SIGNALS and derailing 
switches have been approved on the Michigan Cen- 
tral Railroad at its crossings of all other lines at 
Battle Creek, and on the Chicago, Kalamazoo & 
Saginaw Railroad, at the crossing of the Michigan 
Central at Hastings. We hope to see so many of such 
interlocking systems ordered at railway grade cross- 
ings in the near future that it will be impossible to 
chronicle them all. 


—- * —- 


A TERRIFIC EXPLOSION of a powder mill near 
Roanoke, Va., Oct. 6, appears to have been caused 
by malice. About 400 kegs of powder and 3,000 Ibs. 
of dynamite exploded, creating a hole 35 ft. in 
diameter and 15 ft. deep beneath it, and causing one 
death. 


THE CITY OF CHICAGO is having another un 
pleasant experience as the result of astrike. Ow- 
ing to a disagreement regarding wages, the street 
car employés on the lines in the city owned by the 
YERKES, ELKINS and WIDENER syndicate have 
struck, tying up the North side and West side lines 
and the new cable road as well. The party most 
injured by the affair is the long suffering public, 
who are walking back and forth to their business 
or jolting over the pavement-in express wagons, 
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The Hyatt Water Filtering Plant at Long 
Branch, N., J, 


Long Branch, the chief warm weather resort on 
the New Jersey coast, obtains its water supply from 
springs and a small creek; and as is usual with the 
water about there it is somewhat discolored, espe 
cially in the season of greatest demand. This evil 
has been remedied lately by the erection of a Hyatt 
filtering plant which has been visited by a repre- 
sentative of this journal and is illustrated in this 
issue. 

The water is collected in a pond in the rear of the 
pumping works and is aerated before it enters the 
pump-well by a system invented by Mr. HYATT, 
which is as simple and cheap as it is seemingly 
efficient. This is a 16-in. pipe sunk vertically 100 ft. 
into the ground at the bottom of a small shallow 
wellcommunicating with the supply pond, This pipe 
is plugged at the bottom with cement and is divided 
into two parts by a vertical partition; near the top a 


arrests it, together with all of the alum. The 
claim is made, and supported by tests, that this sys- 
tem not only clears the water of all impurities in 
suspension, but also removes a great part of objec- 
tional matter in solution. 

The filters are made of sand with from one-fourth to 
one-third the volume of prepared coke added thereto. 
These filters are cleaned daily by simply shutting 
off the clean water main and then reversing the 
flow of the water from the supply main cc mmunica- 
ting with any one tank. A vertical shaft with hor- 
izontal arms passes through the filter and acts as 
an agitator in stirring up the mass and allows the 
current to remove and carry to a waste-pipe all im- 
purities arrested in the filter-bed. The cleaning opera- 
tion is independent for each tank, and occupies 
from 10 to 15 minutes of time for each, the waste 
water being allowed to run until it shows a clear 
discharge. The man who attends to the pumps 
can easily tind time to do the cleaning as well. 

The plant at Long Branch will be protected by a 


ee 


Bad Work on the New Croton Aqueduct: 
How Detected and How Repaired, 

It has long been an open secret that bad work had 
been done in the lining and backing of parts at least 
of the New Croton Aqueduct, and in order to be en- 
abled to give the real facts in the case we have 
caused a careful personal examination to be made 
of about five miles of the acqueduct tunnel now under 
reinspection and repair, with the following results : 

According to the testimony given at a_ hearing 
granted to the contractors in January last, concern- 
ing the charges of bad work on the upper end of the 
tunnel, the trouble commenced soon after work on 
the lining masonry was pushed in earnest. The en- 
gineer of the First Division seems to have been par- 
ticularly active and sharpin his inspection, and con 
siderable work was being constantly torn down and 
rebuilt under his orders, and it is understood that 
little, comparatively, now remains to be repaired on 
the work in his charge. The parts visited last week 





The Hyatt Water Filtering Plant at Long Branch, N,9J. 


half-diaphragm closes one of these halves of the 
pipe, and just under this diaphragm is an elbow 
with a horizontal pipe leading to the bottom of the 
pump-well. The water from the small well enters 
in the open half of the pipe, and, passing down with 
great velocity, sucks in a large volume of air with 
it; this mingled air and water ascends in the other 
half of the pipe and then enters the pump-well by 
the horizontal pipe referred to. The efficiency of 
the device is attested by a constant and very con- 
siderable rising of air-bubbles from the bottom of 
the pump-well. 

The battery of filtering tanks is located just outside 
of the pumping works as shown, and the pnmping 
main passes between the two rows of four tanks each 
which make up this battery ; the supply main is con- 
nected with the filters by a by-pass suitably arranged 
for the purposes to be described. The Hyatt system 
combines mechanical and chemical purification by 
first treating the water withanalum solution before 
it passes through the sand and coke filter beds. 
This alum solution,about one-half grain toa gallon of 
the water to be treated,is added as follows:—A small 
percentage of the unpurified water passes through 
an attachment to the main filter containing lumps 
of alum ; a minute quantity is thus dissolved, and, 
passing into the main filter, is mingled with the 
water before it passes the filter beds. The clay in 
suspension and other earthy matter has the effect of 
precipitating the alumina in the alum, and causes it 
to separate all through the water in the form of 
gelatinous threads; these threads bring together, or 
coagulate, the finely suspended matter in the water 
and the filtering material then easily and completely 


suitable building before winter. It is designed fora 
daily supply of 2,000,000 galls., but 3,000,000 galls. 
have been passed through it successfully; thus re- 
peating the experience at the Atlanta, Ga., plant of 
Hyutt filters, where tanks guaranteed for 3,000,000 
per day actually filtered over 2,000,000 galls. in 12 
hours. The cost of the Long Branch plant, includ- 
ing aeration, outside piping, foundations and a suit- 
able building, was $30,000. These 8 filtering tanks 
are each 10 ft. in diameter and 9 ft. high ; the Atlan- 
ta filters are 10 ft. in diameter and 13 ft. high, and 
they cost $55,000 in all. 

Our representative closely examined each detail 
of the plant at Long Branch,compared the yellow sup- 
ply water with the clearand pure effluent water and 
saw the process of cleaning, and he can testify to 
the simplicity of the process, its rapidity of action 
and thoroughness. It is no faint praise to mention 
here that a similar but more minute and careful ex- 
amination into the principles and working of this 
system, by the Committee on Science and Arts of 
the Franklin Institute, resulted in the award: to 
Mr. HyAtTT, its inventor, of the JoHN ScoTT 
Legacy Premium and Medal. 


Tue last truss of the new Cleveland viaduct was 
placed in position on Oct. 2. Erection was com 
menced in Aug. 1887, at one end, and in Oct. 1887, at 
the other. The total floor length is 2,840 ft., and the 
viaduct is 92 ft. high at the Nickel Plate crossing, 
101 ft. high over the river, and 106 ft. high over Wal- 
worth run. The drawbridge is 236 ft. long. The 
engineer of the bridge was Mr. W. M. HUGHEs, 
under Mr. W. P. Rice, City Civil Engineer. The 
King Bridge Co. built it. 


between shafts 6 and 11 A, belong to the Second Di- 
vision, and while this portion of the tunnel had been 
passed upon as complete and even re-inspected and 
repaired by the engineer in charge here, it was evi- 
dent that there was a decided lack of vigilance in 
inspecting the masonry as originally erected, and an 
equal carelessness in the re-inspection and repairs. 
This isacharge in which contractors, city inspectors 
and the Division Engineer and his assistants must 
bear their proper proportion of responsibility, 
though it is a matter that can be more properly 
discussed elsewhere. 

The re-inspection, recently authorized by the Com- 
mission and the Chief Engineer, over the whole 
length of the tunnel is conducted as follows:—A 
stout, able-bodied workman, a Cornish miner by 
the name of GILL in this particular part of the tun- 
nel, does the sounding with a hexagonal % in. steel 
bar about 11 ft. long, and upset at the upper end 
into a rounded head. This workman passes over a 
section of 100 ft. of tunnel at a time, first striking a 
hard blow on the key at intervals of about 5 ft., and 
then in the same manner testing the haunches and 
side walls on each side. The ease and certainty 
with which this bar of steel picks out voids behind 
the masonry is remarkable to one who has never 
seen it done ; vacancies the size of a barrel, and even 
dry back-rings in the arch are revealed to the expert 
in sounds, and a large cavity gives back a rumble 
that seems as if coming from the bowels of a bass_ 
drum. As far as can be learned} GILL and his 
sounder have not yet told a false tale and caused 
good masonry to be cut out ; and as it would be un- 
charitable to suppose that all masonry was bad, 
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very considerable virtue must be ascribed to this 
method of testing. 

When a suspicious spot is found, it is marked by 
the inspecting engineer, and later that portion of 
brickwork is cut out and whatever it conceals is re- 
vealed. Now as to what our representative saw on 
the part examined by him through the test open- 
ings cut. The most common form of bad work was 
in the side wall backing; that wall was laid in 
lengths of 50 ft. and in two installments of work 
between the invert and the springing line of the 
arch, with often a considerable interval of time be- 
tween the laying of the two parts. When examined 
these side walls showed a line of fairly laid rubble 
just where each separate piece of work was com- 
pleted, but under this was dry stone packing, gener- 
ally dumped in without even an attempt to lay 
the stone flat in a respectable dry wall; this dry 
backing was full of voids moreor less large accord- 
ing tothe space to be filled and the size of stone 
used. 

The brick arch and side wall masonry also showed 
defective work at a number of the 20 or more open- 
ings examined, chiefly in the lack of mortar in the 
inner rings, and sometimes in the careless manner 
in which the brick was laid in the rear portion. 
Continuous stretches of key, in one case nearly 
3,000 ft. long, were noticed as rebuilt, and from por- 
tions examined, very properly so. This key had 
been laid with the first ring, and sometimes the 
second ring, well imbedded in mortar; but the third 
and fourth rings were simply stuck in a thin bed of 
cement with the joints between the bricks very 
open. Bricks were removed by hand, in several 
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Sketch of a Vacancy over Arch in the New Croton 
Aqueduct. 


places, by our representative, from the outer ring of 
the key. He also learned from the testing party 
that on one occasion Mr. GILL gave too vigorous a 
rap on the key with his steel sounding rod and 
brought some loose bricks down about his ears as 
the penalty ; as the arch hasa minimum thickness 
of 12 in. this incident can only be explained by ex- 
traordinary muscular development in Mr. GILL; or 
by unusually bad brick masonry. 


Bad brickwork and stone masonry is a matter for 
which the contractor’s foreman and the city’s inspec- 
tors must directly answer. But great cavities contain- 
ing no masonry of any kind, and yet paid for as ma- 
sonry, belong to aclassof fraudulent work for which 
others must be held responsible as well. The cross- 
section here shown is not based on any hearsay evi- 
dence, but is made from personal examination and 
such rough measurements as were possible; it is 
simply an attempt to show a cavity which was ac- 
tually entered, though it was the most roomy of 
the number open at the time of the visit. This par- 
ticular hole was about 50 ft. in length on the axis of 
the tunnel, and was only limited at the ends by the 
rock roof coming too near to the extrados of the 
arch to permit further progress: but stones thrown 
through the end spaces showed that there were still 
other vacancies beyond. The top surface of the 
haunch-work showed a pile of loose stone utterly 
innocent of mortar, though it was estimated and 
paid for in this particular place as rubble masonry 
at $6.00 per cu. yd., as was in fact the great void 
above it. 

Some genius connected with the work discovered 
that it was a waste of material and labor to send 
empty cement barrels up the shaft, and so a number 
of these, to the extent of about 820 barrels,discovered 
to date on this Second Division alone, were stowed 
away over the haunches. Ten of these barrels were 





seen removed from one void over the arch, on the 
occasion of the visit referred to, and the heads of 
several more were seen “in place” in a pile of loose 
stone backing. The inspectors state that cases were 
uncovered, where barrels had been used to support a 
brick-layers staging, and the barrels and planks 
were both finally buried in masonry started on the 
staging as it stood. On the first Division the ori 
ginal inspection was more rigid and the total of bar- 
rels was 65. 

This bad masonry is now being torn down and re- 
built and the voids properly filled, at the contrac- 
tors’ expense, as fast as they are discovered. And, 
to insure against minor omissions of cement in the 
backing and arch, grouting is in progress, which is 
to extend over all suspected work throughout the 
tunnel. This grouting is done as follows : Seven 2'4 
in. holes are drilled through the brickwork around 
the tunnel above the invert ; these holes are 10 ft. 
apart horizontally and alternate with each other in 
such manner as to insure against any miss by 
reason of a single layer of cemented work. These 
holes are plugged over a certain section, and into 
one of them is inserted the nozzle of a hose connect- 
ing witha force-pump. The pump has two verti- 
cal cylinders with plungers in each worked by a 
brake and these are provided below with simple 
clack valves. The grout is made of Akron cement 
one part and sand one part ; these twoingredients are 
mixed dry on the surface and sent down into the 
tunnel in barrels. Water is then added until the 
grout is thin enough to run and the mixture is in- 
jected into the holes under a pressure claimed to be 
somewhere near 150 lbs. tothe sq. in. This grouting 
seems to be most thorough and efficient in closing 
up crevices out of sight, and when examined 
has been found well set at a considerable distance 
away from the pump. As might be supposed, the 
consumption of cement is great, over 150,000 barrels 
to date; and while the complaint has been made 
that cracks and creyices in Westchester County 
generally are being filled, the Italian stone mason 
has probably left voids much nearer at hand suffi- 
cient to account forthe volume used. 

In conclusion, it may be said while bad work has 
been done on this Aqueduct, the contractors respons- 
ible are making it good at their own expense ; and 
sufficient money has been retained to finish this 
work in a manner that should allay all popular fear 
as to-the ultimate quality of the masonry through- 
out and its ability to fully answer the requirement 
of this masonry. 

SS 


The Canadian Pacific Railway. 
III. 


The rapidity with which the Canadian Pacific 
Railway was constructed remains even now, on the 
whole, the greatest feat of railroading ever accom- 
plished, in view ofall the financial and construction 
difficulties which had to be contended with. Such 
results, of course, can never be accomplished with- 
out the concurrent assistance of a great number of 
men in various capacities, to all of whom a portion 
of the credit and honor isdue. But asarule, in all 
such cases, and certainly on the Canadian Pacific, 
the controlling mind at the head is the decisive 
factor, and tohim only the whole credit is due in 
one sense, that without him the best assistants can 
accomplish nothing, while if his work be well done, 
a considerable sprinkling of poor assistants will not 
avail much for evil, for the short time that they are 
likely to remain in their positions. In this sense 
the credit for the rapid construction of the Cana- 
dian Pacific belongs to two men, in about equal 
degree, Sir GEORGE STEPHEN, the able President of 
the Company, on whom the burden of all financial 
and Governmental arrangements chiefly lay, and Mr. 
W. C. VAN HorRNE, the Vice President. and General! 
Manager, now the President, who has been the ex- 
ecutive head from the first, and who has to a very 
unusual extent and with very unusual success, per- 
sonally supervised and controlled the whole techni- 
cal management of the enterprise from the Atlantic 
to the Pacific. In all such matters the final crite- 
rion is success, and certainly there are few or no ex- 
amples of such brilliant and complete success in 
the administration of so vast an enterprise. That 
this is so is apparent at once from the facts ot con- 
struction, which in brief were these : 

In 1871 British Columbia entered the Confederacy, 


and Government surveys for the Pacific railway 
were begun and prosecuted till IS80, most of the 
mountain work, however, proving of no avail. 

In 1875 construction was begun by the Goyernment 
on the Lake Superior Manitoba section, and in 1879 
on the Pacific section, the work on each being prose- 
cuted continously by the Government tocompletion , 
when the two sections thus built 
and 213 miles respectively, mostly heavy work, at a 
total cost of over ®30,000,000 or nearly 350,000 per 
mile) were turned over to the company as a gift, 
no very remarkable construction record being made, 
although it was far from a bad one in view of its 
being nearly all heavy work 


(aggregating 430 





Feb. 17, 1881, the present company was incorpor 
ated, and almost immediately began work 
By the end of ISSI, or as a result of the first 
season’s work, the completed system, including 
both line built and acquired by lease or purchase, 
consisted of 
Main Line Total. 
By the end of Iss] 1 aon 
we ee TRR Lax? Lae 
Laas 1) wae 
[SS4 Zr wus 
1885, (Nov. 17) last : 
spike driven 2801 $558 
It now consists of 2006 4970 
The increase of 1882 was 626 7a 
ry * Iks3 RIS ans 
* 1884 * Tm 1758 
. i.” 1 Jt 
7" * ISS to date 1S 62 


With the history of the branches we need not con 
cern ourselves. They largely (1874 miles) consist of 
leased lines, and most of the rest have 
quired without construction. The history of the 
main line construction is more in detail as follows, 

At the end of the season of 1882 the rails were 
down from Montreal to North Bay, 364 miles: there 
was then a long gap to Fort William. Between that 
point and Winnipeg, on the Government work, con 
struction trains were running,but it was not turned 
over to the company; 605 miles west of Winnipeg 
(against 185 at the beginning of the year) anc 115 
miles east of it were finished. 

At the end of 1883, 84 miles more had been built 
from the Montreal end, and 67 miles east from Port 
Arthur, the total gap being 445 miles ; 7,000 men had 
been employed on it during the season; Port Arthur 
to Winnipeg (Government) was likewise complete, 
and likewise the entire distance across the plains to 
the summit of the Rocky Mountains, 2,384 miles 
from Montreal, 961 miles from Winnipeg, which was 
the first point at which heavy mountain work was 
struck, although it was nearly 70 miles within the 
mountains, all of it in scenery of the greatest 
grandeur. There was likewise a considerable sec 
tion of Pacific work nearly complete, so that very 
early in 1884, trains were running 137 miles from 
the Pacific terminus. 

At the end of the next season, of 1884, the entire 
gap north of Lake Superior had been closed; the 
track had been carried forward 94 miles further 
through the heavy Rocky Mountain work, to the 
summit of the second range crossed, the Selkirks, 
2,478 miles from Montreal (1,055 miles from Winni- 
peg) and eastward from the Pacific, 213 miles from 
the coast, leaving a gap in the mountains of only 
203 miles, but covering some of the heaviest and 
most troublesome work on the line. This gap was 
closed on Nov. 7 of the next season at Craigella- 
chie, 1,130 miles from Winnipeg (2,553 miles from 
Montreal) and 338 miles from Port Moody, so that 
169 miles of track was laid in this season from the 
Atlantic end, and only 34 miles from the Pacific 
end. 

The main line may be subdivided thus : 


been ac 


Miles. 


Montreal to Ottawa, purcnased of Quebec Province... 120 
Port Arthurto Winnipeg, built by Government and 


given to Company. woe . 430 
Port Moody to Savanas Ferry, built by Government 
and given to Company.. 218 
Built by Company, 1881 to 1885 inclusive 2,128 
Total main line up toend of 1885 2,301 


From the preceding data we find that the progress 
of the Company work west of Winnipeg, from the 
time the contract was let to Messrs. Langdon, 
Shepard & Co., of St. Paul, March 11, 1882, who 
built across the plains to Caigary, was as follows: 


Prior to letting of contract 1% 
Season of 1882 48) miles. 
— * 1883 356 S 
= * 1834 (mountain work) 4 
-. “ 1&5 ib “ 
Total Winnipeg to Craigellachie lw * 
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The progress of the work from Ottawa to Port 
Arthur, 873 miles, was as follows: 


Prior to Season of 1881 199 miles. 
- * 5a a. ° 
** 1853 — 
- - 1884 445 oe 
Total 873 ” 


The Pacific end progressed thus: 


1879 to end of 1883 137 miles. 
Season of 1884 (end of Gov't work) 7 o 
Season of 1885 (Company work) 125 = 
Total 38 


We are compelled by lack of space to postpone de- 
tails of the track-laying records by which this re- 
markable progress was achieved, to another issue. 

— 


A New Planimeter.* 


BY PROF. HELE SHAW, M. INST. ©. E. 


The want has long been felt of some instrument 
for measuring areas which, while possessing the 
accuracy of the Amaler planimeter, would have the 
great advantage of giving a reading by means of a 
pointer moving over a dial face of such magnitude 
as to obviate the use of a vernier. The author, four 
years ago, brought forward a class of sphere in- 
tegrator under the name of the sphere and roller 
mechanism, in which, by employing the rolling of 
two surfaces in contact with each other, instead of 
the combined slipping and rolling of the Amsler 
type of instrument, a satisfactory solution of the 
problem appeared to have been attained. Various 
forms of these integrators were thoroughly tested, 
but with unsatisfactory results, inasmuch as they 
always gave a slight error of variable amount ; and 
it has since been found by means of specially de- 
signed experiments that the universally accepted 
principle of rolling contact relied upon in their de 
sign did not hold in practice under the particular 
conditions in which it was there applied. The 
sphere planimeter, which js now exhibited for the 
first time, really belongs to the Amsler class of in- 
tegrator, though resembling in external appearance 
the author’s previous instrument above referred to, 
since one essential feature of it is a sphere. 

The instrument consists of a bent bar A A, one 
end of which forms the fixed center C, upon the sur- 
face containing the area to be measured, The other 
end is jointed at E toa frame F, which guides a 
sphere S by means of 4 rollers R R R R, the centers 
of these rollers being carried upon small rigid 
brackets. The frame which supports the dial D D 
is continued by means of a bar, at the end of which 
is pointer P, which is passed round the perimeter of 
the figure to be integrated. Upon the sphere rests a 
small measuring roller or integrating wheel M, the 
axis Hf H of which carries the recording index 
T anda pinion K. 

This pinion gears with a wheel 10 time. as large, 
working on the back of the dial, by means of which 
higher readings are recorded. Undue pressure be- 
tween the measuring roller and the sphere is pre- 
vented by means of the roller N, which is attached 
to the bar A A. 

The theory of action may be thus explained : Sup- 
pose the area of a rectangular figure a, b, c, d (Fig. 
4) to be required, and suppose first that instead of 
the pointer P moving over the perimeter, the sphere 
itself is rolled along it, also that instead of the 
center of the joint E moving in the arc of a circle as 
it would do in the actual instrument that it moves 
along the line O X. As the sphere passes over the 
figure it transmits anexactly similar motion, but in 
the reverse direction, to the roller m m resting upon 
itas the roller would receive if moving in contact 
with the surface of the paper. The roller thus slips 
as well as turns, the relative value of the two effects 
depending respectively upon the ratio of the two 
sides, R Q: R P of the triangle 2 QR. These 
values are the absolute quantities for a movement 
P Q of the center of the sphere P. Thus in moving 
a distance P Q along the line a b, the turning of the 
roler=PR=PQ sin< RPQ. Similarly fora 
movement along cd, the turning depends upon the 
sine of the angle of inclination of the roller. Draw 
perpendiculars P N, P, N,,to the line O X from the 
center of the spnere, and let 


*Read before Section G@ of the British Association at 
Bath. 


hk=PN 
h, = P, N,,. 

Let the angles made by the center line E P with 
line O X be respectively aands. ‘Then since the 
triangles PQ R and P E N are similar, and: also 
the triangles P, Q, R, and and P, E, N,, 

PEN = RPQ=a 
PEN, = <R,P,G,=8. 
Then for a movement of P along the line a b, 
Turning of roller=a b sin a, 


and for a movement along c d, the direction of mo- 
tion being now reversed— 


Turning of roller = ¢ d sin 8. 
In moving down the side ac¢the motion of the 
roller is equal and opposite to that which it has in 


moving up the sized b. Therefore, finally, 
Total turning of roller = a b sin a—c d sin B. 
= a b (sin a—sin B) 

l= length of center line E P 
If h=lUsina 

h,= lsin 8. 


appreciably retarded by frictional resistance. Hence 
the planimeter is found to be correct up to the limi* 
of accuracy to which records can be read on the 
dial face. 

ec - 


Reconstruction of the Chaudiere Suspension 
Bridge at Ottawa, Canada, 


We are indebted to the Chief Engineer of the 
Department of Public Works of Ottawa, Mr. HENRY 
F. PERLEY, for specifications and plan of the existing 
suspension bridge over the Ottawa river. Tenders 
are invited for the removal of the towers, cables, 
anchors and roadway of the old bridge and for re- 
placing the same with an iron or steel truss bridge 
of one span. The notice is dated Aug. 13, and the 
new bridge must be completed before May 1, 1889. 

The structure is for highway purposes and the 
new truss must not be less than 236 ft. long, 45 ft. 
wide out to out, and proportioned to carry its dead 
load, 2000 Ibs. per lin. ft. of live load and in addition 





A New Spherical Planimeter. 


1 
Turning of roller = abh(h—h,) x 


1 
=abxcdx— 
l 
= area Of figure x constant. 

Using a suitable scale, the area of the figure is 
therefore shown by the reading on the dial. 

Now it is clear (1) that so long as the pointer 
moves over the figure, the sphere may be moved to 
any part of the bar without affecting the result ; (2) 
that so leng as the pointer returns to the initial 
position, the end E need not move along a straight 
line but may travel in the are of a circle; (3) that 
the reasoning applies to any form of figure, such as 
the indicator diagram shown in dotted lines, the 
area of which would be correctly given by passing 
the pointer round its perimeter. 

It may be remarked that the action of the sphere 
is simply to transmit the motion of the roller, and 
therefore so long as no slipping takes place on the 
surface of the paper beneath, the record is given 
with the same degree of accuracy as with the 
Amsler planimeter, but with the important advan- 
tage of a large dial reading, there being only the 
simple difference that the pointer must in the 
sphere planimeter be moved in the opposite direc- 
tion round the perimeter of the figure to be meas- 
ured. 


One feature of interest in the instrument is the 
use of the four guiding rollers R R R R, which are 
in contact with the great circle of the sphere formed 
by the intersection of the horizontal plane through 
its center, and thus allow the sphere to turn with- 
out resistance in any direction. To this end the 
rollers are carried in rigid brackets, and do not 
exert any pressure upon the sphere, but just keep it 
in position in the frame. They are pivoted on very 
fine centers, and they are of steel with polished 
edges, so that even when the sphere is moving ina 
direction causing its axis of rotation to pass through 
one of these edges, the motion of the sphere is not 


to these an allowance for snow and “ the accumu- 
lation of ice on one truss in winter caused by spray 
from the Chaudiere Falls’’. 

All tenders require the enclosure of an accepted 
bank check, payable to the order of the Honorable 
the Minister of Public Works, and equal to five per 
cent. of the amount of the tender. The specifica- 
tion can be secured from the Chief Engineer at 
Ottawa, Can., or seen at this office. 

rr 

THE NEW UNION RAILWAY STATION at Indianap- 
olis, Ind., was informally opened on Sept. 17. lt is 
one of the costliest and most convenient structure of 
the sort in the country, the buildings alone costing 
$1,200,000. The main building is of the Romanesque 
style of architecture‘with the exception that the 
tower approaches the old English school prevalent 
in castles 3centuries ago. Sheds 900 ft. long and 100 
ft. wide provide trackage for 18 trains at one time. 
There is an extensive system of tunnels and viaducts 
in connection with the depot, but they are not yet 
completed, and the final opening cannot be held 
until these and some other details are finished. 

— a 


THE MISUSE OF THE THAMES.—The conservators of 
the river Thames and the inspectors of fisheries 
nave found a new grievance in the present treatment 
of that stream. Foralong time the Metropolitan 
Board has been making a sewer of it by ejecting 
therein about 100,000 tons of suspended matter an- 
nually. But now it is found that district boards are 
making a ‘“‘dust bin” of it as well by practically 
dumping there a large proportion of the rubbish and 
road scrapings of the city. As the volume of London 
house refuse is figured at about 750,000 tons an- 
nually, and only a part of this is actually utilized, 
there is little wonder that the fishermen complain 
that “old cocoa-nut matting” smothers the young 
oysters and that nets bring up such unsought tro- 
phies as chimney-pots, gridirons, coal scuttles, etc. 
There is certainly room for complaivat, but, in the 
words of our Boss TWEED, what will they do about it? 
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Standard Rail and Joint, Denver & Rio 
Grande Railway. 


The accompanying cut of this new standard, ap- 
proved June 26, 1888, is another example of the 
strong tendency to modify old types of both rails 
and joints. The joint is of the three-tie type, to 
which there has been such a decided leaning in re- 
cent practice, 40 ins. long and weighing 57 lbs. per 
pair, being about the average of recent practice in 
that direction Despite the fact that the head of the 
rail flares inward instead of outward the bearing 
surface of joint on under side of head is good, al- 
though it would seem as if it might have been made 
still better without harm by making the upper in- 
side corner of the angle bar sharper. In a bearing 
of this kind every extra sixteenth counts. 

We have often expressed ourdoubts as te whether 
this type of joint will prove permanently satisfac 






continuous and 30 ft. long instead of 40 ins. it would 
seem as if the same cause would still exist and pro 
duce the same effect. We therefore reserve our 
judgment as to the permanent adequacy of this 
type of long joint, beyond chronicling the undoubted 
fact that they are making a better record so far 
than the shorter joints have done. 

The rail section is, we believe, excellent. The ab 
surd theory that the rail corner should be rounded off 
to * fit the flange’’ and so enable grinding wear to 
begin at once, is given no countenance, but a radius 
of 5-16-in. is used, and the inward slope of the head 
tends still further to postpone the day when erind 
ing side-wear of the flange shall begin. A report of 
the committee of the American Society of Civil En- 
gineers which has had the question of the form of 
rails and wheels under consideration, will shortly ap 
pear, and pending the appearance of that report we 
will not enter further into details as to the reasons 
in favor of such sections as that shown, than to say 


————— \ 


68 Ibs per yard 
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at all, is in the shape of loose stone tambled in with- 
out cement, and the brick are not even decently laid 
dry, and for long continuous lengths the inspecting 
engineers have been enabled to walk over the arch 
in spaces supposed to be filled with solid masonry. 
The original contractors were Messrs. BECKWITH & 
QUACKENBUSH, of New York, who sublet the greater 
part of the lining work; but as they arethe only con 
tracting parties recognized by the Government, they 
will be held responsible for the mischief done. The 
work was done under the engineer officers of the 
Government in charge of the Department 

The engineers from Gen. CASEY down, are patur 
ally reticent, and the War Department has referred 
the whole matter to Maj. LYDECKER, the engineer 
of the Department, for investigation and report 
The contractors blamethe sub-contractors and Gov 
ernment inspectors, and the engineers say the in 
spectors are at fault and “two of the latter have 


already been suspended ;"’ there was one inspector 
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Standard RailfSection and Angle Bar— Denver & luv: rande Railway, R 
(One -sixth and one-third full size.} 


tory. Toa certain extent, it seems to us, its extra 
length only furnishes greater leverage for its own 
destruction, while the difficulty of securing an even 
bearing on three ties is undeniable. If the middle 
tie be low, the har is so long as to be in great danger 
of taking a permanent set. If the middle tie be high 
it would seem as if there should be a corresponding 
d_nger in the other direction. But the proof of the 
pudding isin the eating, and these joints seem so far 
to be giving good satisfaction. Whether they will 
continueto do so, we must confess seems to us doubt- 
ful. The fish-bar and the short angle-bar were both 
hailed on their introduction as the final solution of 
the joint problem, aud rapidly spread all over the 
land : yet they have at last been found deficient. 


We are unabie wo see how greater length can per- 
manently modify the most objectional tendency of 
the angle bar, to wear unequally on the upper edge, 
most right at the joint and tapering rapidly off from 
there to nothing. The tendency arises from the 
greater weakness of the rails at the ends, which 
makes them spring down under load, and of course 
brings the hardest blow right at the very middle of 
the joint. When wear there has once begun, a 
hammer action at once sets up which greatly in- 
creases the rate of wear, and if the fish-plates were 





that it substantially corresponds with the indica- 
tions of the committee’s report. 


oe — 


The Washington Aqueduct Frauds. 





A Washington correspondent of the New York 


Times, gives some details of the scandal lately un- 
earthed in connection with the aqueduct now 


practically completed under the supervision of 
Government engineers for the new water supply of 
Washington, D.C. The following is an abstract of 
this letter : 

The tunnel is 21,400 ft. long,and the estimated cost 
was $599,534; it has actually cost over $1,000,000. 
This excess is partly due, however, to slow appro- 
priations. The tunnel has been driven its whole 
length, and about one-half of its length has been 
lined with masonry. According to the late reports 
a large part of the lining already put in is wo 
than worthless, and must be pulled down and re- 
built. As the tunnel will ‘be under great pressure, 
this bad work is exceedingly dangerous to its very 
existence. 

The detected frauds are in the backing of the arch 
masonry and in the brickwork itself just beyond the 
outer first or second rings; this backing, when found 


E Briaas, Chiet Engineer. 


to every gang of masons. Messrs. BECKWITH & 
QUACKENBUSH state that under their sub-contract 
with BRENNAN & PALMER they paid upon the cer 
tificate and acceptance of work by the Government 
engineers, and hence paid as much for the bad work 
as for the good. 


The claim is made that the engineer officers in 
charge have conscientiously discharged their duties, 
tofsuch an extent that Lieut. TOWNSEND has seri 
ously impaired his health by his almost constant 
presence in thetunnel. Maj. LYDECKER has also 
frequently visited it and has personally detected 
and caused bad work to be torn down and inspec 
tors and workmen discharged. 

The fact that the inspectors were only paid #75 
per month will most probably account for the em- 
ployment of inexpert and worthless men; it is not 
to be supposed that on a public work of this charac - 
ter, more or less under the influence of politics, 
honesty and capability can be insured at this 
price. 

The correspondent referred to makes many 
charges of changes of plan, faulty engineering, and 
the impropriety of a tunnel at all through this rock; 
but as he acknowledges that access to documents 
was denied him, he is hardly in a position to sup- 
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port these charges,even perhaps less fitted by exper- 
lence to discuss them. In any event the frauds 
detected have nothing to do with the plans of the 
works, they are frauds of execution; in them, how 
ever, contractors, inspectors and engineers must 
share the blame. 
a occa aici descaie 

TILE DRAINAGE IN ILLINOIS. — The amount of 
drainage in Illinois, as it exists to-day, is so large 
that it will surprise any one who looks upon the 
figures given below. These figures are furnished 
by the State Agent, from his ofticial report to be 
presented to the State Legislature at its next 
session. The amount of open ditches under the 
State Drainage Law is not yet known, but, so far as 
reported, their cost will amount to over $2,000,000, 
while the cost of tile drainage reported to this date 
will reach the sum of $18,000,000, and the length of 
the tileage drains exceeds 700,000 miles. The coun- 
ties that have put down the most tile are in the 
order named—McLean, Livingston, Champaign, 
Vermillion, La Salle—each over 20,000,000 of feet, or 
4 to 5,000 miles. The list is given by counties, so 
that the reader may localize the improvements and 
learn the lengths laid down in each county : 





Counties. Feet. Counties. Feet. 
Adams 194,345 | Livingston . 23,207 404 
Bond . 6,340 | Logan... . ‘ 8,1,5,165 
Boone ° 178.524 | Macon.... ....... 14,636,791 
Brown ° 1,282,083 | Macoupin - 1,866,281 
Bureau 8,324,388 | Madison........ . 304,365 
Calhoun - 37,200 | Marion 3,762 
Carroll 205,393 | Marshall.... . 4,055,675 
Cass 3,441,289 |] Mason. .... ... 38,250 
Champaign 20,606,468 | Massac.. ; ; 550 
Christian 7,776,789 | McDonough ...... 2,508,377 
Clark 324,157 | McHenry.... 294,081 
Clay ; ~ 26,925 | McLean........ . 25,756,404 
Clinton 15,655 | Menard anaes 2,851,263 
Coles 2 6,180,541 | Mercer...... .... 3,147,746 
Cook ees 1,188,787 | Monroe s 9,082 
Crawford : 507,065 | Montgomery.... 238,168 
Cumberland - 307,024] Morgan ......... 473,610 
DeKalb 8,836,080 | Moultrie ....... 4,405,048 
DeWitt 6,562,432 | Ogle...... 2,050,443 
Douglas 10,028,332 | Peoria... .. ..... 6,510,998 
Dupage -. 2,860,050] Perry.”..... ... 2,400 
Edgar «ER PIB once esccs es $8,048,222 
Edwards DOE POM i vscccckccy 318,607 
Effingham 36,265 | Putnam........ . 2,313,771 
Fayette : 9,195 | Randolph.. ; 7,134 
Be rd a 8,863,071 | Richland 33,494 
Fulton ... « 6,684,080} Rock Island .. 927,171 
Gallatin 134,478 | Saline.... . ; 48,457 
Greene 1,934,652 | Sangamon .... 8,461,388 
Grundy 4 6,792,706 | Schuyler....... 1,487,560 
Hamilton RG ss wash 499,670 
Hancock Shelby.......... 3,318,457 
Hardin ere 4,306,084 
Henderson i A. os 4 50% 372,779 
Henry. sp Stephenson.... . 75,623 
Iroquois ‘ 8,504,086 | Tazewell........ 9,606,752 
Jackson ‘ 2,200 | Union........... 585 
Jasper ce 375,680] Vermillion. .... 20,362,947 
Jefferson a 1,876 | Wabash....... . 352,373 
Jersey : 65,146] Warren .... ‘ 5,675,946 
Jo Daviess 38,624 | Washington ... 10,315 
Johnson .... . 650] Wayne ........ 41,027 
Kane 4,463,235 | White...... .... 696,882 
Kankakee . 700,997 | Whiteside ...... 364,769 
Kendall 6,165,005 | Will... . eeeseee = =11,662,850 
Knox 7,877,381 | Williamson...... 600 
Lake 597,985 | Winnebago...... 246,962 
La Salle . 20.381,465 | Woodford ...... 12,288,315 
Lawrence : 93,535 i ange RRO 

ee ‘ 496,791] Total ......... 363,466,850 


Chicago Tribune. 








German {treet Railways. 


* The Zeitschrift fair Transport-wesen und Stras- 
senbahn”’ gives the following information in regard 
to German street-railways: 

This mode of transportation is in use in 60 towns 
in Germany; the total length of track in 1887 
amounting to 1,142,680 metres (710 miles), and the 
number of passengers carried in the same year was 
265,741,350. The city of Berlin had 258,782 metres 
(161 miles) of track, and forwarded 107,119,716 pas- 
sengers. 

Out of a total of 10,025 employés of the Great Bere 
lin Horse Railway Co., there have been 611 acci- 
dents (8 fatal)in the last 5 years. 

On the three Berlin street railways, durirg the 6 
years 1882-87, there have been in all 3,350 accidents 
to passengers and to persons crossing the tracks— 
2,051 without serious hurt, 1,106 slight injuries, 173 
severe injuries and 20 deaths. 

An inquiry into the causes of accident showed 
that 419 were run over by the horses ; 586 were in- 
jured in getting on, and 1,981 in alighting from 
moving cars; 414in collisions with and falls from 
other vehicles and such causes. 

In the last two years the record of the Berlin 
roads shows that 1 passenger out of every 383,128 
was hurt—1 out of 447,966 was slightly wounded, 1 


out of 2,830,896 severely wounded, and 1 out of 40,- 
764,000 was killed. In this same period 1,791 acci- 
dents were due to getting on or off cars in motion: 
69.46 per cent. of these accidents did no serious 
harm; 479 persons were slightly wounded; 63 received 
severe wounds; 5 were killed. It is worthy of note 
that 75.13 per cent.of the total number of accidents 
came from this cause. 
jininpmeen sical laianisastibtetcicital 


Railways in Germany. 


The length of lines of all German railroads was as 
follows, in the years named : 


| 
1883-84 | 1884-85. | 1885-’86 


Kilo. | Kilo. | Kilo. 














Main lines.....-...... ++++«- 34,881.6} 35,619-5 36,164.7 

Standard gauge side tracks! 1,136.6 1,221.2) 1,417.3 

Narrow gauge tracks ......| 107.3 107.3 147-3 

Rack-rail lines .......--.--- 1.5 3.5 7.5 
NI odes a wacccesnednccs 


36.127.0) 36,953.5 


{ 


37,736 .8 


At the close of fiscal year ending March 31, 1886 (no 
laterdata being published): Capital stock, 9,742,606,- 
000 marks, or 2,594,000 marks per kilo.; revenues 
from passenger traftic, 274,384,000 marks, or 26 per 
cent. of total railroad revenues; from goods 
traffic, 670,525,000 marks, or 71 per cent. Working 
expenses, 574.795,000 marks, or 15,300 marks per 
kilo. of existing lines; surplus revenues, 423,898,- 
000 marks, or per kilo. of existing lines, 11,600 
marks, or per kilo. of operating lines, 1,630 marks ; 
Rolling stock, 12,532 locomotives, 22,873 passenger 
cars, 253,933 freight cars. 
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Londox Water Companies’ Dividends. 





The closer anyone looks into the financial con- 
stitution of the Metropolitan water companies, the 
more convinced will he be of the inconvenience 
arising from their lack of uniformity in regard to 
capitalization and the distribution of dividends. 
Nowadays, it is true, Parliament keeps a watchful 
eye upon the provisions of the special Acts which 
are from time to time obtained by the companies ; 
but no amount of modern vigilance can remove the 
effects of the laxity which prevailed in by-gone 
years. The West Middlesex Co. can boast of an 
Act passed in 1806, when it was provided, on the in- 
corporation of the company, that the subscribers 
should ‘be entitled to and receive the entire and 
net distribution of an equal proportionate part ”’ of 
the profits, according to the amounts of their 
several contributions. This method of distribution 
was continued when, in 1810, and again in 1813, 
enlarged powers were conferred upon the company. 

Even in 1852, when the most important of this 
company’s special Acts was obtained, no express 
provision was made as to dividends. The capital 
was then fixed at £506,300, divided into 8,300 shares 
of £61 each. Eight years later power was taken to 
raise further capital to the extent of £180,000, either 
on mortgage or by the issue of new shares, preferential 
or otherwise. At the same time it was enacted 
that if in any year the profits were not sufficient to 
pay the full preferential dividend for such year, the 
deficiency should not be made good out of the prof- 
its of a subsequent year, nor out of any other funds 
of the company. Capital issued under a subse- 
quent Act, that of 1869, stands upon a different 
footing. The sum of £300,000, then authorised, 
might be issued either as ordinary or preferential, 
and, as regards debenture stock, the Act provided 
that the company might attach “such fixed and 
perpetual dividend as they think fit.” 

Of course, the involved provisions which are to 
be found in some of these special Acts are to be at- 
tributed to the peculiar notions and the grammati- 
cal idiosyncracies of dead-and-gone parliamentary 
agents. Lucidity and uniformity were not the 
objects which those gentlemen seem to have had in 
view. The terms of the special Acts obtained by 
the Grand Junction Co. appear to us to compare 
favorably with some of those to which we have 
drawn attention. This company’s Act of 1855, 
enacts in plain phraseology that the prescribed rate 
of profit shall be as follows: ‘“‘ As regards the sum 
of £546,000, £10 in the £100 by the year, and as re- 
gards the residue of the capital, £7 10s. in the £100 
by the year.” This is language which whosoever 


reads can understand, and references to the general 
law at once become superfluous. 


The special Act of 1868, which brought the capi- 
talof the Grand Junction Company up to £1,000,000, 
is no less successful in telling proprietors what 
their rights are in regard to dividends, and the same 
may be said of the Act obtained in 1878. It was 
necessary to introduce certain qualifications, and it 
was therefore provided that if in any year the net 
revenue applicable to dividends should be insuffic- 
cient to pay the full rates previously prescribed, the 
revenue should be applied in the first place’in pay- 
ment of dividend on all the ordinary paid-up capi- 
tal up to7 per cent., next in payment of a further 
dividend up to 10. per cent. on the ordinary paid-up 
capital created under the earlier Acts, and the bal- 
ance in payment of dividend upon ordinary paid-up 
capital entitled to a higher rate than 71, per cent. 


The Lambeth Company’s Acts also are not diffi- 
cult to understand, and we observe that power was 
conferred upon the directors to declare interim div- 
idends, so long as they shall not reduce in any way 
the company’s capital. The special Act of 1871 has 
no direct bearing on the adjustment of capital or 
the distribution of profits. It now only remains to 
refer to the financial foundations of the Chelsea 
Company. The capital and stock of this undertak- 
ing are mainly regulated by the special Act of 1852 
—that is to say, the general provisions of the Water- 
Works Clauses Act of 1847 were then incorporated. 
In 1864, when further powers were acquired, no ex- 
press reference was made to the general Act as 
affecting the new capital then to be created; but in 
1875 it seems to have been thought expedient to 
frame the special Act differently, and, accordingly, 
we find that the provision of the general Act of 
1847, with respect to the amount of profit to be re- 
ceived by the proprietors, was then incorporated. 


Thus, it will be seen that, in regard to the Chel- 
sea Company, the general law as to the prescribed 
rate of dividend has been adopted in the Acts of 
1852 and 1875: and in the Acts which do not in terms 
incorporate the general law there are no express 
regulations as to dividends. It seems to follow, 
therefore, that the distribution of profits is regula- 
ted entirely by the provisions of the Water-Works 
Clauses Act of 1847. London (England) Financial 
News. 


— 


The La Guayra & Caracas Cable Railway, 


The National Government of Venezuela has 
granted tothe La Guayra & Caracas Cable Co. an 
exclusive concession for a cable railroad between 
the cities of La Guayra and Caracas, which road 
will pass through the mountains by a tunnel in 
order to have a direct line. The tunnel is to be of 
sufficient capacity for all traffic and is to have a 
roaiway for carriages, carts, etc. The company is 
authorized to collect a fare of 96.5 cts. for each first 
class passenger and 57.9 cts. foreach second class 
passenger, 9.65 cts. for each foot passenger, 36.6 cts. 
for each cart drawn by horse or mule, and 19.3 cts. 
for each animal not attached to a vehicle. Right of 
way is also granted to and upon the wharf and 
breakwater at the port of La Guayra, and through 
certain streets in Caracas. 


The land grant gives the public lands for a dis- 
tance of 1,640 ft. on each side of the line, except 
within 1,640 ft. of the coast and 164 ft. from rivers. 
The company has the right to import free of duty 
all materials and plant required for the construc- 
tion and operation of the road, and no national, 
State or municipal tax will be imposed. on the 
property for 99 years; the Government has the right 
to preference over general traffic in sending troops 
or war material over the road, paying half rates for 
such troops and material. Work is to be com- 
menced within nine months from the date of rati- 
fication of the concession, March 15, 1888, and is to 
be completed within three years from the date of 
commencement. The contract between the govern- 
ment and the company was made in Paris, in De- 
cember, 1887, by Gen. GUZMAN BLANCO, Venezuelan 
Minister to Europe, and Mr. T. W. TYRER, attorney 
for the company ; and it was ratified March 15, 1888, 
by J. ©. DECAsTRO, Minister of Public Works, at 
Caracas, Venezuela, 


(Np esse ws 








OctToBER 13, 1888 


ENGINEERING NEWS 





285 





CORRESPONDENCE. 
The Petaluma Drawbridge. 


Cdlifornia Bridge Co. 
SAN FRANCISCO, Aug. 30, 1888. 
EDITOR ENGINEERING NEWS: 
Noticing the brief account in ENGINEERING NEWS 







of July 28, of the interesting drawbridge at Peta- 
luma creek, recently designed and constructed by 
the California Bridge Co., it has occurred to me that 
an illustration of this bridge might be of interest to 





Center Pier: Petaluma Drawbridge. 
your readers, and for this reason I have pleasure in 
forwarding you a photograph of the bridge and a 
drawing showing the construction of the center 
pier. Ialso enclose cutting from one of our local 
newspapers giving a brief accuunt of this bridge. 


Yours truly, A. D. OTTEWELL. 


The cutting referred to is as follows: 


The San Francisco & North Pacific Railroad bridge, 
rorsing Petaluma creek on the new Napa and Marin 





WZ 


line, is 3,100 ft. long, consisting of 2,874 ft. of wooden 
trestle work and a drawbridge of steel and iron 226 ft. 
long, allowing two openings of 100 ft. each. 

It is the first steel and iron draw span for railroad use 
constructed entirely in bridge shops located on the Pa- 
cific coast. This was turned out by the California Bridge 
Company at Oakland, Cal. Satisfactory teats show ex- 
cellent materials, accurate workmanship, and minimum 
deflection. 
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Petaluma Drawbridge. 
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General View; 


The substructure afforded an opportunity for origin- 
ality in design. Petaluma creek, at the point bridged | 
resolves itself into an arm of San Franciseo bay. The 
great depth and tenacious quality of the mud, gradually 
hardening with its depth, made any of the ordinary forms 
of pier construction difficult and costly. A special design 
was therefore made to meet the unusual conditions. 

The pivot pier consists of four clusters of piles. Each 
cluster, containing nineteen piles varying from 90 to 110 ft. 
in length, is incased by an iron cylinder 9 ft. in diameter 
at the bottom, and7 ft. 6 ins. in diameter at the top. 
The plates are of boiler iron three-eighths of an inch thick. 
The cylinders were brought to a solid bearing, after re- 
fusing to descend by their own weight by exerting upon 
them a downward pull of 120 tons, by anchoring to the 
piles of the cluster. The cylinders are braced together 
by a system of horizontal struts and diagonal ties. The 
draw is single track, rim bearing, and is designed fora 
live load consisting of two 93.5 ton engines (fifty-three 
tons in 15.75 ft.,—93.5 tons in 61.8 ft.), followed by 2,240 Ibs. 
per lin. ft. The turning gear is such that one man can 
readily open or close the draw against a stiff breeze in 
four minutes. 

The contractors for, and designers of, the substructure 
and superstructure of the drawbridge were the California 
Bridge Company, A. W. BURRELL, President, {and the 
work was carried out under the direction of F. K. Zook, 
Chief Engineer of the San Francisco & North Pacific 
Railroad. 





Canadian Pacific Locomotive Runs, 





Can. Pac. Ry. Co, International Ry. of 
Maine Section. 
EpIToR ENGINEERING NEWS :— 

In your interesting article of Sept. 22, descriptive 
of the Canadian Pacific Railway, I observe that you 
give a Locomotive Section between Smith’s Falls 
and Toronto as one run of 216 miles. This is not 
correct This distance is worked by three locomo 
tives as follows: Smith’s Falls to Havelock 110 
miles, Havelock to Toronto Junction 100 miles, 
Toronto Junction to Union Station (local engine) 5 
miles. 

You also give between Quebec and Montreal as 
one run of 172 miles. I think this likewise is made 
up of two sections—Quebec to Three Rivers 77 miles, 
Three Rivers to Montreal 95 miles. 

In the longest run for one engine on the C. P. R. 
—between Port Arthur and Ignace the limit seems 
to have been reached over which it is wise to make 
# continuous run tor man or “ machine.” 

S. B. McKEE, Div. Engr. 


Keeping Notes of Curves. 


TOPEKA, Kan., Sept. 30, 1888. 
EDITOR ENGINEERING NEWS: 

In your issue of 22 inst. Mr. BURGESS, gives a 
method of keeping curve notes, which is unques- 
tionably the best and most logical, but it has 
been taught to his classes by Prof. J. B. DAvis at 
the University of Michigan fora long time; how 
long, { cannot say. I learned it of him in 1879-80. 
In Remarks column, he adds the radius of carves, 
as useful in plotting. 








The only trouble I have found with it isin run 
ning curves with spiral approaches. The only way 
out I ever found was in treating each spiral as a 
separate curve—and making my list of deflections 
for the portion of the curve only which was regular. 

Yours truly, W. W. FOLLETT. 


{It is, as a rule,Jmot expedient to run in 


transition curves by the transit at all, but 
rather by offsets. When they are run in by 
the transit, however, the notes must of course 
be kept separately, as for a curve of an en- 
tirely different nature from the circle.—Ep. 
Ena. News]. 


Office of Rest. Eng., Baltimore & Drum Point R. R. 
PRINCE FREDERICK, Md. Sept. 26, 1888. 
EDITOR ENGINEERING NEWs: 

In reference to the article in ENGINEERING NEWS 
of Sept. 22, page 233, I herewith enclose a sample of 
notes as kept by many engineers in running curves. 
I have never seen this method in any Engineer’s Field 
Book, but for convenience and simplicity, I think it 
is one of the best methods in use, the vernier always. 
reading zero on tangent. 











T'V’'de-|Total|D'd’c'd N'dle Remarks. 
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Almost always at the P. C. or first deflection you 
have edd minutes or fractions of a minute, which fs 
disposed of at the first turning point. At any turn- 
ing point on the curve your vernier is at zero when 
the telescope is in tangent, making the vernier read- 
ings more simple and lessening the liability to com 
mit errors in turning and reading the vernier; you 
have as many checks on the total angle as in any 
other method. By subtracting the deflection for any 
station or plus from the one above it you have the 
deflection for the distance between those points, all 
of which is apparent by a glance at the notes here- 
with. I do not see the advantage of spending time to 
calculate all the deflections before starting on the 
curve. In timber and hilly ground you cannot tell 
at what station or plus your turning plugs will 
come. Any good transitman can calculate his de- 
flection while the last stake turned for is being 
driven and measurement taken for the next, 

Yours truly G. W. CUNARD, R. E. 

[If our correspondent will carefully consider 
the whole matter, we think he will see reason 
to change his opinion. The method he gives 
is that given in both Hencx’s and S£rarwes’ 
pocket- books, and even that of SHunx’s is in 
our judgment an improvement upon it.—Ep. 
Ene. News } 


A Question as to Pump Wells. 


EDITOR ENGINEERING NEWS: 

In constructing a dry well, say 50 ft. in diameter 
and 50 ft. deep, in which to place pumps, where the 
water is liable to rise around it 45 or 50 ft., and 
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whose hottom is slate with a dipof 45°, fall of seams , dle, in all these cases the table of vernier readings 


through which water rises, would good practice 
sanction giving any less weight to the masonry of 
sides and bottom than the weight of water dis 
placed by the well and its masonry ’ 

If it is prudent to trust to the friction of earth 
against the wall to counteract the buoyant effort 
of the water,what would be deemed a safe allowanee’ 
in a concrete bottom laid as an invert, what would 
be a safe load to expect it to stand ” 

The writer thinks the masonry of bottom and 
sides should exceed the weight of water displaced: 
but would very much wish to be sat down on ij 
holding an erroneous opinion. Can you enlighten 
him or have it done through your column of ques- 
tions and answers * 


|As the specific gravity of eéncrete is only 2, 
the one thing which should certainly not be 
done is to fill a 50 ft. well balf full of concrete 
to resist the pressure by weight alone. Pre- 


is correct and convenient. Yours truly, 
T. APPLETON. 

{We presume the method referred to is to 
make a certain constant addition to all the 
readings, so that instead of being fractional, 
as the true readings are in the first column 
below, a certain conventional addition to all 
the readings is made to bring even readings at 
even stations, asin the second column below: 


True Conventional 
Readings. Readings. 
4 3.49% 4° 
3 2.1914 2° 30 
a 0.49% ae 
1445 P.C.3° RK. 0°.0 0°1044' 


There is something to be said for this, but it 
is of advantage only when the curve is an even 
one, and it seems to us on the whole inexpedi- 
ent, although the result is identical.—Ep. Ena. 
News. ] 


Novel Type ot Falseworks. 


PORTLAND, ORE., Aug. 18, 1888, 
EpIToR ENGINEERING NEWS: 

I enclose herewith a photograph of the Rogue 
River Truss on the Oregon & California Railroad 
in Southern Oregon, showing bridge as it is swung 
off of falsework. I think the falsework here a 
rather exceptional one which might be of interest to 
you. The old truss was a 14 panel 150 ft. Howe and 
was to be replaced by a 9 panel Howe, of same 
length. The water being of about 40 ft. depth and 
the uncertainty of getting firm footing on the ir- 
regular rocky bottom, the falsework as shown was 
decided upon. The abutments of the falsework are 
94 ft.centers,the braces spanning the channel are 14’. 
x14" x 64 and 14°14" «58. All other braces and 
posts are 14’ x14’, caps 12° x 12", girts 10° x 12" and 
sway braces 3'=10" single or double. The bridge 
carpenters as well as the train men were afraid of 
this falsework, and predictions of disaster were 





cisely what should be done depends largely on 
the nature of the surrounding material.—Ep. 
Ena. News.] 


Keoping Fi otes of Curves. 


MILWAUKEE, Wis., Oct. 3, 1888 
EDITOR ENGINEERING NEwWs: 

The method of keeping transit field notes recom- 
mended in a recent number of your journal by Mr. 
ROBERT BURGEss, is very much the same as that ad- 
vocated in a paper written by the undersigned, and 
read before the Boston Society of Civil Engineers, 
April 18, 1883. (See Journal of the Association of 
Engineering Societies, Volume 2, Page 147.) 

The difference is in this, that the writer makes 
the reading for full stations even degrees, having 
odd minutes only at the plus stations. As there are 
usually more full stations to set than plus stations, 
it takes less time to set the vernier to full or half 
degrees than to odd minutes, The odd minutes and 
the odd distances occur together, thus aiding the 
transit man in keeping his wits together. Still this 
is a matter of detail that different individuals 
would view in different lights. The great point is 
to write out a complete table of vernier readings be- 
fore commencing to run in the curve: then, when 
once correctly written out, the vernier readings can 
be used in running the curve at any time thereafter. 
Whether it is run forwards from the P. C. or back- 
wards from the P. T. or run both ways from the mid 


Determining ‘‘Center of Mass’’ of 
Earthwork. 


KANSAS CITY, Mo., Sept. 29, 1888. 
EpITOR ENGINEERING NEWSs:— 


Referring to the inquiry on p. 228 of a correspon- 
dent, as to the best method of obtaining ‘‘center 
of mass ” in calculations of haul, I would say that 
the following was the way referred to in my com- 
munication from Pittsburg in 1882: .The cubic 
yards between consecutive cross-sections, having 
been calculated and noted as usual, the center of 
mass of any cut or fill is easily found by the addi- 
tion of the various amounts until a sum is reached 
equal to half the total cut or fill, at which point we 
may assume the center of mass. Ina similar way 
the center of mass of any portion of an embank- 
ment or excavation may be found. This may be 
done as roughly or exactly as occasion requires and 
has been found a rapid and simple method. In 
heavy work, or whevever it is necessary to allow for 
the extent of ‘free haul”, the equal amounts in 
cut and fill, to the “limit of free haul” can be de- 
termined tentatively, and the summation for the 
center of mass begun from said limits. 


The practice of paying *‘ both ways” and disre- 
warding the question of haul is without doubt, in 
the greater part of railroad work, the simpler and 
-better way. ALPHA. 


made. The photograph was taken just as their 
cause for fear was over and the new bridge capable 
of sustaining its load. The truss will be enclosed 
and painted, and we hope will last for 25 or 30 years. 
Respectfully Yours, 
W. A. GRONDALL. 
Asst. Engr., O. & C. R. R 


Keeping Notes of Curves. 


SCRANTON, Pa. Oct. 2, 1888. 
EDITOR ENGINEERING NEWS: 

I think you have set going a very excellent work 
by publishing the letters which have lately appeared 
in your journal concerning the keeping of transit 
notes. The importance of well kept, systematic 
notes of a survey or location, is much more apt to 
be under than overrated, until perhaps after a long 
campaign of field work, they get into the office, and 
the draughtsman finds inconsistencies which he has 
no means of reconciling. “ 

I have in the course of a long field practice, found 
the utility of observing certain precautions in keep- 
ing transit notes which it is the object of this letter 
to suggest to others. Probably they may be already 
known to many, though I have never seen them 
mentioned in any field book, and donot know of any 
engineer using them, excepting the members of my 
own corps, among whom I introduced this method 
some ten years ago, when making surveys for the 
Bronx River water supply for the city of New York 
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As respects the method of keeping curve notes, 
developed in your last two issues, it seems to me to 
be an excellent one, and I can see cnly one possible 
objection to or rather one very slight difficulty in 
its use. That is, as in ‘“‘ moving up” it would al- 
most invariably happen that the plug fell between 
even stations, it would become necessary to interline 
the changing point, and the method would so far 
fail, in that the entire system of deflections could 
not be written out in advance. As paper is cheap, 
it would probably be better to write the stations 
and corresponding deflections on alternate lines of 
the page, leaving thus plenty of room for interline- 
ations. 

One other point: There is this objection to any 
routine system, that one is apt to lose sight of the 
underlying principle, and to be unable to recall it, 
when, on an emergency the system fails to cover the 
ground, and it becomes to know just 
where you are and what you are doing, so as to be 
able to tell what to do next. me that 
nearly all emergencies in curve running are met 
by getting the line of collimation on the tangent to 
the curve at the point where the instrument is set 
up. You arethen master of the situation, and can 
continue, compound, or reverse your curve, or cut 
loose from it altogether at pleasure. Therefore, no 
system, however useful, should ever betray the 
transitman into even temporary forgetfulness of the 
grand fact, that yeu always get on the tangent by 
sighting back to the station just left (or any other 
station), and turning off the angle which got you 
or would get you from that station to the one you 
are set up over. 

It seems to me that it would be an excellent 
scheme, when the instrument was set up at the 
point of intersection, after deciding upon one’s de- 
gree of curve, to turn off the external secant, and 
set a plug in the middle of the curve, to check upon 
when one gets so far along with it. Perhaps this 
course is pursued by some engineers, but I do not 
recall hearing or reading of its use, as a check. 

But to come to the method of which I wish to 
speak. Suppose the left hand page of the transit 
book to be ruled in 8 columns, headed as follows: 


necessary 


It seems to 
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I am supposing that the notes are kept commenc- 
ing at the bottom of the page and running up, 
which, among other advantages, facilitates sketch- 
ing on the right hand page. 

The first two headings require no-explanation. 
The deflection angles are noted in separate columns 
for a reason shortly to be mentioned, and they are 
recorded ia their natural positions, looking along 
the line from the transit. The next column con- 
tains the supplement of the deflection angle (when 
the limb is graduated from 0 to 180°, as is common- 
ly the’ case), and the proper entry is obtained by 
reading the second vernier. This is the important 
feature, as far as the fleld work goes, of the method 
I am describing, and I wish to strongly impress the 
great importance of never recording the deflection 
angle without reading and recording its supplement 
from the other vernier. By adding the two to- 
gether, mentally or on paper, and seeing if their 
sum equals 180°, a mistake in reading the vernier is 
rendered impossible. The only mistake of record 
that can be made, would be in entering the angle in 
the wrong column, left for right, or vice versa. This 
can generally be checked by the magnetic course, 
unless the angle is very small and there is more or 
less of local attraction. To guard azainst this is 
the object of the column head«d g Back-sight,’’ in 
which is recorded the magnetic bearing of the back 
sight. Besides this, the transi! man should always 
notice which way his vernier : eads at each angle, 
as this will determine wish cer «inty whether he has 
deflected to the right or left. The column headed 

“Calculated course” should be filled in each evening 
after coming in from work. 

If the above method 1s pursued, and if, after re- 
cording all the observations, the vernier is turned 
back to zero (as you have suggested) and the back 
sight looked for, it may be said with certainty that 
no error can be made in the field work which will 

not be instantly detected. 





The deflection angles are entered in separate 
columns, added up, and their difference carried for- 
ward from the first course to the last. By doing 
this, an absolute check is obtained for the calculated 
courses, for at any given station the balance of the 
deflections applied to the bearing of the first course 
should give the same calculated course as that ob- 
tained by successively calculating each separately. 

In the same manner, the distance should be regu- 
larly footed up and carried forward, and at any 
given station their sum should equal the number 
of that station. . 

All this may seem like a good deal of work, but 
in reality it takes but little time either in the fleld 
or the office, which is a thousand fold repaid by the 
feeling of certainty that your notes are all right. 

I have shown in the above table, all the entries as 
being made on one page. In point of fact, astransit 
books are ruled to only six columnson the left hand 
page, two of the headings shown must be placed 
over on the right hand page. One of these—the 
bearing of the back sight—will generally be dropped, 
although with an inexperienced transitman it is 
always best to retain it, and the most convenient 
item to place on the next page is the supplement of 
the angle. 

I have had a large series of field notes taken in 
this way, and the results were very satisfactory. 

G. 
| We give space to this communication with- 


out approval of some of its suggestions. No 
error in distance is possible if stakes are 


marked consecutively in advance. Set:ing the 
P. I. isthe exception in practical location and 
if set, the utility of fixing the central point of 
the curve from it depends upon how often the 
transitman finds he has practical need of it 
when he has runinthe whole curve. It should 
be rarely.—Ep. Ena. News. | 


Tests of Coil Boilers. 
Navy Depart.. Bureau of Steam Engineering. 
WASHINGTON, D. C., Oct. 4. 1888, 
EDITOR ENGINEERING NEWS - 

In reply to your letter of the 15 ult., I give below 
an abstract of bids for coil boilers for a coast de- 
fense of the navy, 
Ist inst. 

In this case the amount of the bids is of secondary 
consideration, the competition being on the merits 
of the boiler, which will be tested in accordance 
with the terms of the enclosed circular. It was 
thought advisable to require bids to be submitted 
with plans in order to prevent any fancy prices be- 
ing made after the best boiler is selected by compet- 
itive test. 


vessel which were opened on 


Total Total 











Plans submitted by grate heat. Bids. 
surf. surf. 
8q. ft. sq. ft. 
Win. Cowles, 45 Broadway, N. Y 212 | 7220 | $23,800 
7 "7 = 212 | 8456 25,800 
Chas. Ward, Charleston, W. Va.... 212 | 8086 | 20,960 
Frank B. King,Washington,D.C.. 5) R24 8000 
Hohenstein Mfg. Co., Newark, N. J. 208 |14400  +60,000 
F.C. & A. E. Rowland, N.Haven, Ct. | 
(representing the Belleville Boiler) 3960 10010 No bid.* 
John Svedberg, Washington, D. C. 200) 7377 \No bid. 


D. Davis, Crumlin, Monmouthshire, 
S Saal 4 , gee General plans. 
Union Iron Works, San Francisco, 
Cal. (representing EF. J. Moore, 
water tube boiler) > General plans. 





Very respectfully Gro. H. MELVILLE, 
Engineer-in-Chief, U.S. N., Chief of Bureau. 


The specifications for tests are as follows : 


On or before Oct. 1, 1888, persons who wish to offer 
boilers in competition will furnish outline plans showing 
the boilers in place in the vessel for which they are in- 
tended—a blue-print of the boiler compartments of 
which vessel accompanies this circular. 

The coil or sectional boilers must be designed to fur- 
nish continuously, under forced draft, with due econc, 
my, at least three-fourths of the stearh necessary to. 
work triple expansion engines of 4,800 1. H. P., at 160 lbs 
gauge pressure. 

The boilers must be divided equally between the two 
boiler compartments. They will work in connection 
withthe two cylindrical return-fire-tube marine boilers 
shown on the blue-print. 








+Brected on board ship. 
*All Belleville Boilers, discarding the two Scotch boil- 
ers used in connection with the other plans. 


There must be noted on the plans submitted the follow- 
ing information : 
Area of grate 
Weight of 
boiler seatings. 


surface. Area of beating surface. 
boilers and fittings, Weight of uptakes and 
Weight of water in 


gravity of boilers, ete., 


boilers, Center of 


insteaming condition. Proposed 
rate of combustion. Proposed 
pound of coal from and at 212° F 
hour from feed water at 120° F 


pressure which will be guaranteed 


rate of evaporation per 

rotal evaporation per 
to steam of 160 |bs. gauge 
Percentage of dry- 
ness of steam which will be guaranteed. 

There must also be a drawing of one boiler in sufficient 
detail to permit of its construction being understood. 

Persons submitting plans must, in order to have them 
considered, submit also sealed proposals for furnishing 
the the New York Navy Yard 
months after receipt of an order for the same, including 
all fittings, complete and ready to be erected on board 


boilers at within six 


ship, and to receive steam, water and air connections, 
These bids must be accompanied by specifications stating 
just what is proposed to be furnished. These bids will be 
opened in the presence of competitors on Oct. 1, 1888. 

After an examination of the plans, those which appear 
feasible will be selected, and the persons offering them so 
notified. Such competitors as then wish to offer their 
boilers for test will be requiregl to do so within three 
months from date of notice. The boilers offered for test 
must be of the type and approximately of the same size 
as those shown in the submitted plans and intended for 
the vessel. They must be fitted up complete for vest at 
competitor's expense. For each boiler two tanks must be 
supplied, each of sufficient size to hold feed-water for at 
least 15 minutes’ steaming—one for a measuring-tank and 
the other to feed from. Also, an accurate platform- 
scale, with a tank of about 50 galls. capacity, for calori- 
metric testa. Also, a platform-scale for weighing coal- 
All testing instruments will be provided by the Navy De- 
partment. 

An evaporate test, of not less than 24 hours’ duration: 
using clean fresh water, will be made at the rate of com- 
bustion proposed to be used on board the vessel, all feed- 
water being measured, coal weighed and steam tested for 
dryness. Steam will be kept at 160 Ibs. pressure in the 
boiler and will be blown off at the stop-valve. 

Boilers which give good results in evaporation will be 
further tried by being surrounded by walls (rough boards 
will be sufficient), representing the adjacent bulkheads 
on board ship, and, thus limited in room, the various joints 
of the boiler will be made and unmade, 
taken out and put in, etc., ete., to prove that repairs can 
be properly made in the space available. 

Satisfactory proof must be made that the boilers can be 
worked together in battery and in connection with or- 
dinary marine boilers. 


tubes or coils 


The boiler which, after the above specified tests, may be 
selected as the best for the purpose intended, will, if con- 
sicered necessary, be further subjected to a test to show 
whether or not it will work satisfactorily under the every 
day conditions existing on board ship, with such feed- 
water as is obtainable after continued steaming, charged 
with grease, etc., from the engines. 

Sufficient means must provided thoroughly 
cleaning the heating surfaces when using dirty coal. 

The boilers made for use on board ship must be of du- 
mestic manufacture. . 

Either New river or George's creek 
anthracite coal will be used in the tests. 


be for 


bituminous or 


—— os 


LONG CANALS OF THE WorRLD.—An English ex- 
change gives the following list of long canals: The 
Imperial canal of China is ov@r 1,000 miles long. In 
the year 1861 was completed the greatest undertak- 
ing of the kind on the European continent, the 
Canal of Languedoc, or the Canal du Midi, to con 
nect the Atlantic with the Mediterranean Its 
length is 148 miles, it has more than 100 locks and 
about 50 aqueducts, and its highest part is no less 
than 600 feet above the sea, while it is navigable for 
vessels of upwards of 100 tons. The targest ship canal 
in Europe is the great North Holland canal, com- 
pleted in 1825. It is 125 ft. wide at the water surface, 
31 ft. wide at the bottom, and has a depth of 20 ft., 
and extends from Amsterdam to the Helder, 51 
miles. The Caledonian canal, in Scotland, has a 
tota! length of 60 miles, including three lakes. The 
Suez canal is 88 miles long, of which 66 miles 
are actual canal. The Erie canal is 35044 miles long; 
the Ohio cana], Cleveland to Portsmouth, 332; the 
Miami and Erie, Cincinnati to Toledo, 291, and the 
Wabash and Erie, Evansville to the Obio line, 374. 


—————— - 


THE new United States gunboat Petrel is to be 
launched on Oct. 13, at the Columbia Iron Works, 
Baltimore. She is 175 ft. long, 31 ft. broad and has 
a mean draught of about 12 ft. She will be supplied 
with engines and boilers developing with forced 
draught about 1,350 H. P. 
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Drawings and Photographs of «ll new enyi- 
neering works or designs, large or small, of interest 
from their magnitude, novelty or originality, as 
well as newly adopted Standard Plans for en- 
gineering structures or details, rolling stock, etc., 
are always desired for early publication. Also, 
Brief Technical Notes of the cost or manner of 
executing work, tests of materials, machines or 


other new devices, and News of New Construc- 
tlonof all kinds, Letters for publication must 


be accompanied by the name or card of the writer. 
Coming Technical Meetings. 


American Society of Mechanical Eng!neers.—Conven- 
tion and annual meeting at Scranton, Pa.; begioning Oct. 15. 
Secy., F. R. Hutton, 280 Broadway, New York. 


Engineers’ Society of Western Pennsyivania, Pitts- 
burg. Pa.—Regular meeting, Oct. 16. Secy., 8. M. Wickersham, 


Penn Building. 


Boscon Society of Civil Engineers, Boston, Mass.— 
Regular meeting, Oct 17.. Secy., 8. E. Tinkbam, City Hall. 


American Society of Civil Engineers, New York.- 
Regular meeting, Oct. 17. Secy., John Bogart, 127 E. 23d St. 


American Street Rallway Association, — Next meeting 
at Washington, D. 0.; Oct. 17. Secy., W. J. Richardson, Brooklyn, 
> # 


= 


Our of over 500 old water-works in the New 
England States, New York, New Jersey and 
Delaware, we have received reports from all 
but three. 

Out of about 170 old water-works in Pennsyl- 
vania, we still lack sixteen. We do not at- 
tempt to explain this not very creditable con- 
trast, but we shall be greatly obliged if any 
of our subseribers who can, will aid us in ob- 
taining reports from the following works in 
Pennsylvania from which we still lack infr- 
mation: 

Rethelehem Media Stroudsburg 
Centralia Petrolia Summit Hill 
Dunmore Pottstown Tamaqua 


Langhorne Reading Waynesboro, 


Lansdale Renovo 
Manheim Seranton 

We also Jack reports from Frederick, Md., 
and from New York Mills, Tarrytown and 
Thousand Island Park, New York. The 
South and West have generally responded 
prompily, and Pennsylvania has so far been 
much the most remiss of any State. 


We are compelled by the pressure on our 
space to postpone the presentation of the re- 
port of the Board of Experts on the Quaker 
Bridge dam. The report in general is an ex- 
cellent one, although there are certain parts 
of it whieh we think are open to question ; and 
the ma’n conclusions are certainly admirable, 
viz., that the upper part of the section should 
be materially thickened, and changed intoa 
sweeping curve instead of a series of broken 
lines, and that the plan should be changed to 
acurve with tne axis of the dam further up 
stream. The Board recommend a very de- 
cided change in location, throwing the east 
end some 650 ft. up stream, and so lengthen- 
ing the crest from 1,403 ft. to 1,693 ft. They 
also, on theoretical grounds which we are 
compelled to regard as fallacious, increase 
the normal cross-section from 26,509 to 27,481 
sq. ft., a difference of 3.53 percent, Neverthe- 


less the comparative cost of the two dams is 
$3,824,754, and $4,171,380, a difference of only 
8.28 per cent. and the volume of masonry is 
only increased 7.57 per eent. The location 
proposed has much to recommend it, espec- 
ially the fact on which the Board with much 
reasen lay stress, that although the crest is 
much longer, the?deep rock basin underlying 
the present surface, to which the dam must be 
carried down, is much narrower, decreasing 
by so much the chance for heavy unforeseen 
expenses in that troublesome part of the work. 


RatLway accidents of serious 2 oment have 
been singularly few this year, and it is at 
least a striking coincidence that after an in- 
terval of 14 months and aday from the last 
great disaster at Chatsworth, Ill., there should 
be another excursion train accident to illus- 
trate the very exceptional dangers which be- 
set special trains. There are no available 
statistics to show precisely how much more 
dangerous such trains are, but the passenger 
on them has at the very least 20 times the 
chance of coming to grief that he has on a 
regular train, and it is more likely, 40 or 50 
times as greata chance; for the number of 
such trains is relatively extremely small, 
while the number of accidents to them is ex- 
tremely large. 

‘here is another singular fact about this ac- 
cident. Early in last year there were three 
accidents in quick succession, the White 
river, Bussey bridge and Chatsworth, all of 
which were due to defects of engineering 
practice, and all but one of which were the 
most serious since the Ashtabula disaster, 
11 years before. Since that date there has not 
been a single first class catastrophe until this 
one, which appears to have been more fatal 
than two at least of those of last year, but 
which seems to have been entirely due to oper- 
ating carelessness, the record of disasters due 
to engineering defects since last year having 
been gratifyingly small. It seems strange 
that in a case so evidently calling for excep- 
tional caution as the despatching of eight 
heavily loaded special trains in quick succes- 
sion so little should have been used, but the 
Lehigh Valley has been fortunate for many 
years in respect to accidents, and it would 
seem as if nothing but occasional slaughters 
were effectual in leading men to be duly care- 
ful either in handling trains or desiyning 
structures and plant. 


THERE is one statement in the paper by Mr. 
L. Y. ScHERMERHORN On the great lakes, from 
which we printed an extract in our last issue, 
which brings out their enormous volume in a 
new and striking way. Were all access of 
water to the lakes cut off, and the entire dis- 
charging capacity of Niagara river and falls 
concentrated on the single task of emptying 
the four great lakes above it, it would take 
one hundred years to discharge all the water 
contained in them over the falls, assuming 
the present rate of flow to continue and the 
falls to be able to discharge the entire volume 
of each, which would of course be out of the 
question, since all the lakes but Lake Erie, 
which is remarkably shallow by comparison, 
extend far below the level of the sea. 

It is quite impossible to comprehend a 
volume so vast as these figures imply, but it 
helps one to realize how vast are the inland 
seas, which,we cannot but feel, are as yet only 
imperfectly utilized because of lack of suitable 
aecess te them from the sea. By one channel 
at least this is possible, a canalization on a 
grand scale of the Ottawa river, which offers 
singular facilities for the work, so as to afford 
direct access to the lakes for ocean vessels of 
26 to 28 ft. draft, with but few locks of heavy 


lift, built in the solid rock which lines both 
sides of that river for most of its length, en- 
abling the whole to be slack-watered by dams 
with hardly any canal excavation proper, and 
with but a moderate amount of excavation 
under water to deepen the channel, for a work 
of such vast and continental importance. 
It would be cheap indeed at a total cost 
of $50,000,000, (which is much more than it 
need cost) since it would afford a route 400 
miles shorter than via the St. Lawrence and 
Niagara, as well as one vastly superior in 
other respects. 


THE project of canalizing the Ottawa for 
‘grand navigation ”’ has attracted singularly 
little attention for one of such great promise, 
and one reason why it should do so is evident, 
The route lies exclusively in Canadian terri- 
tory, and hence is not one which comes within 
the scope of the American Government and 
people, while the ports to be benefited are 
wholly American, the Canadians having not a 
single town of any importance en the four 
upper lakes, and thus the project is not one 
to attract Canadian enterprise. But its effect 
would be, if properly carried out,to transform 
Duluth, Milwaukee, Chicago, Detroit, Toiedo, 
Cleveland and even Buffalo into ports open 
to ocean vessels of all but the very largest 
class, and hence could not fail to exercise an 
immense influence on the development of the 
interior of the Continent. Had the route lain 
within our own territory, it would have been 
canalized long since, and were Canada a part 
of the United States, it would not be six months 
before a powerful agitation would begin in 
favor of the work, which is pre-eminently one 
for Governmental enterprise ; but as it is,it is 
hardly to be wondered at that the project at- 
tracts so little attention on either side of the 
line that few people know such a possibility 
exists. A survey for a light draft canal was 
made by Canada in 1860, and showed that the 
route could be canalized for 12 ft. draft for 
$12,057,680, but such a canalization would be 
of no great use, and it is fortunate that the 
project in that form was not carried out. 


THE present St. Lawrence and Welland 
canals are mere child’s play in comparison 
vith modern requirements, however useful 
in their day and creditable to Canadian enter- 
prise. And the obstacle to any more radical 
and adequate improvement of the route is 
pithily expressed in the answer to the vld con- 
nundrum why no one builds mills on the 
Mississippi, ‘‘dam it you can’t’’. The St. 
Lawrence is just such another stream, while 
the Ottawa can be very easily and cheaply 
dammed by simple rock fills, there being such 
an ample flow of water that tightness ina dam 
is of slight importance. The importance of 
having a great depth of draft in any ship canal 
which is to be useful to modern commerce. is 
well illustrated by the history of the Sault Ste. 
Marie canal. It was opened only in 1855, the 
Welland and St. Lawrence canals Jong anteda- 
ting it. It was in a wild and unsettled region. 
whereas the Canadian canals are in the very 
track of the commerce of the continent. It 
serves the commerce of only one lake, whereas 
the Welland purports to serve four; yet the 
commerce of the Sault has grown within 33 
years (and chiefly within 10 years) to the enor- 
mous proportions we chronicled last week, by 
far the largest of any canal in the world, while 
the traffic of the Welland is still a picayune 
affair. In part this is owing tothe disadvan- 
tage which the Welland labors “ander of being 
jn a foreign country, which no doubt repels a 
great deal of traffic from it, but in larger part 
itis simply because it is too small for oeean 
commerce to pass through. 
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The Water-Works of New England. 


geous to summarize them by States and Poor’s Railroad Manual) and for the Dominion 
sections, to show by aggregates the actual of Canada. The aggregates will bear surpris 


Our forthcoming Manual of American Water- status and tendency of water-works construc- ing testimony to how vast an interest water- 


Works has advanced so far that we are now tion. 
able to begin the presentation of the first and 


works have become, and largely within the 


This difficulty we have at last overcome, last few years. 
only complete summary of the status of however, in the compilation of the Manual 


The water-works of New England (and of 


water-works construction in this country soonto appear, whose completeness can bein the United States as well, so far as we know) 
which hasever appeared. Three times before part understoed from the accompanying tabu- began where so much else that is good has 
we have published ‘‘Statistical Tables of Amer- lar records, summarizing every important begun, in Boston, Mass., in 1652, where a re- 
ican Water-Works”’ which were compiled fact of ageneral nature in regard to the water- servoir 12 ft. square near the present Dock 
for us by Mr. J.J. R. Crogs of this city; but works of the New England States. Thissum- Square was supplied by pipes from neighbor- 
without more trouble than then appeared ex- mary will be followed by others for the suc- ing springs, and used for fire and domestic 
pedient, it was impossible to make the tables cessive groups of States into which we have purposes. In 1796 an ‘ Aqueduet Corpora- 
so nearly complete as to make it advanta- divided the Union (following the grouping of tic.’’, witha capital of $30,000 supplied the 


TABLE I. 
NEW ENGLAND WATER-WORKS.—SUMMARY OF DATES OF CONSTRUCTION 
(Date of completion taken when construction extended over more tian one sear.) 








Water Works Built. Water-Works Built, 



























































YEAR. : . YEAR. 
Main. Subsidi- Total. Main. Subs. Total. 
ary. 
Before 1800 1 0 1 
1800-10 2 0 2 1871 2 1 3 
1811-20 2 0 2 1872 7 iT) 7 
1821-30 1 0 1 1873 4 0 14 
1831-40 3 0 3 1874 7 0 7 
1841-50 3 0 3 1875 . 0 ~ 
1851 1 0 1 1876 10 1 11 
1852 1 0 1 1877 3 0 3 
1853 0 0 0 1878 6 1 7 
1854 2 1 3 1579 8 1 ’ 
1855 0 4 1880 6 1 7 
1856 1 0 1 1881 ~ 1 9 
1857 2 0 _ 1882 9 3 12 
1858 0 0 0 1883 9 1 10 
1859 1 0 1 1884 21 1 22 
1860 2 1 3 1885 16 3 19 
1861 1 0 1 1886 16 2 18 
1862 | a. i 0 3 | 1887 24 6 30 
1863 | o | 0 0 1888 20 2 22 
1864 | ce 0 1 | Unknown. a 0 8 
1865 1 0 a? — —_ — — —-- 
— —_— —_—— | Total. -_m i * 1 = 
1566 1 0 a i 
1867 2 1 3 
1868 4 1 5 
1869 9 1 10 
1870 4 3 7 { 


Subsidiary water-works are those which derive their supply from the mains of 
some other adjacent works, but are otherwise independent systems. 


TABLE II. 


NEW ENGLAND WATER-WORKS.—SUMMARY OF CONSTRUCTION BY STATES AND HALF 
DECADES. 
{Subsidiary Water- Works are indicated by numerals in parentheses.]) 


Water-Works Built in 




















Grand 
Date. | Total. Total. 
Maine. N-.H. Ver’t. Mass. |R.I. Conn. 
| 

Before 100 y. 1 ee 0 | 1 1 
1800-10 . 1 “ 2 2 
1811-20 . 1 1 0 2 2 
1821-30 . 1 “ 0 i* 1 1 
1831-40 ee 1 es a] 1 3 3 
1841.50 Si = 2 1 3 3 
1851-55 1 1 1 (4 | 1} (1) 8 9 
1856-60 1 | aa) @ 6 | 7 
1861. 65 -- | oe fee 3 3 6 | 6 
1866-70 | (3) 2 i) £1.02 6 | (6) 20 | 3 
1871-75 2 4 2 | (1) % a 5 | (1) 38 39 
1876 80 | (1) 4 “s 6 | (2) 14 (1)3 6 | (4) 33 38 
1881.85 7. (i) 4 3 | (6) 39 (2)2 8 | (9) 63 72 
1886-88 | (6) 16 14 4 | (1) 2 (2)6 |) (1) 7 | (10) 68 78 
Total (10) 32 | (1) 29 22 (14) 119 (6) (2) 41 | (32)254 | 286 

TABLE 5. 


NEW ENGLAND WATER-WORKS-—3UMMARY BY DATES OF FIRST CONSTRUCTION OF THE 
MAIN STATISTICS OF ALL. NEW ENGLAND WATER-WORKS, AS GIVEN IN TABLE ILI. 





? 


|\No. of Works.| Present Finances. 








Number of 
Present | ——_—__ —— <i momm mee: 
Pop’non|) .}o |. Miles ' 
Date. | Water-| S = x i of | 
Works. = 25 | | Cost, |Revenue/Mains.| Taps. | Hyd’ts Meters 
j |= B ee & | | | } 
i 5 | 
1798 1850 | 420.731| 13 0 | 13 | 20,278,983 $1,362,443) 591-23) 60,336, 5419) 3.150 
1851-60 271.726| 14 2 | 16] 8,770,696 774,467; 634.30) 40.572 | 2,599; 7,501 
1861-70 | 432,767/ 26 6 | 32 | 11,878,577! 1.340,755, 953-11) 67,488) 5,257| 1.655 
1871-80 | 741211 71 5 | 76 | 30,739 014) 2,061,290) 1,778.33) 102,125 | 11,297 | 22,052 
1881-85 | 329,681 63 9 | 72| 7,217,407 476.733, 758.30) 32,846) 4810| 2,860 
1886- 88 213,243 | 68 10 | 78 | 6,108,048, 397,936, 575-43) 11,087 | 2,918 695 


Total | 2,409,359 255 32 (287 84,992,725 6,412,624 5,290.70 315,404 | 32,300 37,913 
i ; 











N. B.—This table does not represent the status of the works at the several dates 
(except as to number) but the statistics for the current year of works first opened at 
the severa] dates. 











TABLE 3. 
MAIN DETAILS OF THE WATER-WORKS OF NEW ENGLAND BY STATES, 


Summarized according to Date of Original Construction, showing the Present 
Condition of works started in each Decennial or Quinquennial Period. 

(N. B. the figures opposite each date must not be taken as representing the con- 
dition Of the works at that date, but merely as the present condition of works then 
existing.]} 


MAINE. 


No. of Works. Present Finances. Number of 


‘ Present Miles ——— 
ATE. Pop'n | tnde- Sub-! of | 
Suppl'd. pen. sidi-/T’tal Cost. | Rey. M@ins- pans iHdrts M’ters. 


j dent. ary.) 











$500,000 $40,000 80.00 1,200 112 0 

















1851-60 15,002 1 0 1 

1861-70 50,466 2 3 5 = 1,750,000 242.000 181.00 7.425 336 164 
1871-80 53,825 6 1 7 = 1,321,940 137.484 | 95.90 6.323 411 75 
1881-85 31,577 7 0 7 435,000 41,367 48.50 2151 243 12 
1886-88 57,647 16 6 | 22 2,410,000 227,052 160.55 3,540 642 222 
Total. 208,717 32 10 | 42 6,416,940 687,903 505.95 20,639 1,744 473 


New HAMPSHIRE. 


























1798-50 22,820 5 9 5 $85,500 $18,200 30.50 735 23 25 
1851-60 13,397 1 0 1 250,000 27.600 35.00 2,500 75 25 
1861-70 | 6,784) 1 0 1 211.096 12,917 | 30.00 1,187 138 0 
1871-80 52.896 4 0 4 1,400,876 84,498 | 118.63 5.515 559 776 
1881-85 | 16,586 4 1 5 323,000 17,970 | 33.05 1.100 184 13 
1886-88 28,356, 14 0 14 644,500 17.775 | 80.03 727 333 19 
Total. 134,839 29 1 30 | 2914,972 178,860 327.21 | 11,764) 1,312 858 
VERMONT. 
1820 50 6 582 4 0 4 $136,000 $14,600 22.43 1,066 104 10 
1851-60 8 815 2 0 2 136,000 17,870 20.00 1,130 60 0 
1861 79 13,147 2 0 2 399,351 33,560 35.58 2.540 195 374 
1871. 80 20,601 ~ 0 8 412,000 24,532 58.50 2,473 253 2 
1881-85 6,930 3 0 3 162,000 4,100 12.50 325 22 0 
1886 &8 11.405 4 0 4 146,000 7,300 27.00 400 a3 3 
Total. 67,530 22 e 22 1,391 351 101,962 176.01 7,934 717 389 
MASSACHUSETTS. 

7 in te $ $ 

1801-50 390,339 3 0 3 20,052.483 | 1,329,143 536.50 59,535) 5.292 3,115 
1851-60 134,831 5 1 6 4.772,358 390,676 285-30 21.077) 1,751 7,095 
1851-70 218,542 12 3 15 =: 5,819,196 657,788 469-03 41,089 2,675 759 
1871-80 | 437.728, 39 3 | 42 |18,400,061 1,230,273 1043.70 62,599} 7,320 10.600 
1881 85 220,186 39 6 45 5,186,736 341.383 535.40 24,907) 3.456 2.144 
1886-88 69,415 21 1 22 = «1,810,548 96,019 202.85 4,389 | i 344 251 














Total. 1,471,041 119 14 | 133 (56,041,382 4 045,282 3072.78 213,596) 21.438 23 964 


RHovE IsLanD. 


1876-80 144,636 | 3 


1 4 ($8.271,330 $517.449 350.00 20,423 2,276 10,535 
1881-85 39,850| 2 2 - 619,871 41,403 65.35 2,135 614 679 
1886-88 13,778 6 2 » 539.500 17,240 38.00 625 198 127 























Total. 198,264 11 5 16 | 9,430,701 576,082 443.35 | 23.183 4,098] 11,341 


CONNECTICUT. 














1832-50 990; 1 0 1 $5,000 $506 1.98 ;— —— 
1851-60 99.681, 5 1 6 | 3.112.338 298,421 214-00 14.665 601 38l 
1861-70 143,828; 9 0 9 3.698,934 394.490 297.50 15,247 1,913 358 
1871-80 $1,525 | 11 0 11 932,807 66,054 111-60 4,792 478 64 
1881-85 20,502, 8 0 8 | 490,800 30,610 73.50 2,228 291 12 
1886-88 32.642 7 i414 3 557,500 32,560 67.00 1,356 318 73 
Total. 329,168 41 | 2 | 43 | 8,797,379 822,635 765.40 38,288| 3,601 BAS 
Deis akan ee aedesonetoiaied i V 

TABLE «4. 
NEW ENGLAND WATER-WORKS—SUMMARY BY STATES OF THE MAIN STATISTICS GIVEN IN 

TABLE 3. 

-; es ee cai z 
\No, of Works |Present Finances. 


Number of 

























° c Miles 
State. Z 3 o 
2 5 Revenue Mains.| Taps. Hyd’ts Meters 
g & 

Maine .... 10 | 42 $687,903 | 505.95) 20.639 1,744 473 
N.Hamp.. 1 30 178,860 | 327-21] 11,764 1,312 8548 
Vermont. 0 2 101.962 176.01) 7.934 717 $89 
incl 14 133 | 56,041,382] 4,045,282 3,072.78] 213,596 21,838 23,964 
5B | 16 | 9.430.701] 576,082 413.35) 23.183 3.088 11.341 
aa 2 43 | 8,797,379) 822,555 765.40) 38,288 3.601 885 
82 «(287 | 84,992,725) 6,412,624 | 6,290.7 315,404 $2,300 37.913 
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town with water from Jamaica Pond through 
pitch pine logs. Two years later Portsmouth, 
N. H., and Worcester, Mass., started works. 
The first has been continuously operated 
since, but the last named works were recon- 
structed in 1845, and the date of the first works 
of realimportance constructed in each State is 
shown by the first date in Table 3, viz., 1798 in 
New Hampshire, 180Lin Massachusetts, 1820 in 
Vermont, 1832 in Connecticut, 1851 in Maine 
and not till 1876 in Rhode Island. 

How vastly more rapid the recent growth of 
water-works have been is strikingly shown 
even by the figures for the New England 
States summarized in Table 5. There were 
No. Water-Works 


Refore 18, a total of 13 
In the decade ending 1860 there were built 16 
oo oe ee 1X70 oe “ 2 
os “ “ 1880) os “ 8 
“Ti years “ 1888 “ has been built 150 

A total of 237 


Thus considerably more than half the water- 
works of New England have been built within 
the last 74 years,and 78 of them, or 27 per cent. 
have been built within the last 25 vears. Of 
course, the newer works supply a much 
smaller average population than the older 
ones, Which were for large cities only, but the 
population statistics of Table 5 and others show 
that a very large fraction of population like- 
wiss has only been supplied within the last 
few years. When we remember that New 
England is markedly more advanced than any 
other section as respects water-works, and 
has within it a large proportion of the water- 
works dating before 1870 it will be seen at once 
how strong evidence these tables afford of the 
rapid growth of a great interest. The similar 
statisties for the Southern and Western States 
seem as if everything almost in the way of 
water-works had been done since 1880. 

According to the record of our “Statistical 
Tables” of 1885, which, while comparatively 
incomplete, is interesting for compariscn, 
there were: 


In New Rest of 

England 18 Total 

Works built, 
L801 to 1870 inclusive 57 145 202 
1871 to 1886 inclusive 161 816 oT 
Unknown 40 172 212 
Total 113 1391 
Increase p. c, since 1870. 462 383 





We have now, only two years later, 287 
rater-works in New England, an increase of 
29, or 144 per year, against 10 per year in the 
very active period 1871-86. 

The capital invested in New England water- 
works has now reached the enormous aggre- 
gate of $84,902.725, or $21.20 per head of total 
population and $35.30 per head potentially 
supplied. The magnitude of this interest will 
be better appreciated by comparing it with 
the railway interest. Taking the figures of 
the last ‘Railroad Manual” we have, in even 
figures: 


Capital invested in 
Railways Water-Works Ratio. 


Maine $40,328,000 $6,417,000 6.27 tol 
New Hampshire 24,474,000 2,915,000 8.39 * 
Vermont 34,182,000 1,391,000 24.60 * 
Massachusetts 196,618,000 -— 56,041,000 3.51 ** 
Rhode Island 5, TOL 000 9,431,000 1 to 1.63 
Connecticut 50,274,000 8,797,000 5.71 to l 





Total New England $351,667 ,000 84,993,000 4.12 tol 


It will be seen that Rhode Island has nearly 
twice as much capital invested in water-works 
as it has in railways, thus enjoying the proud 
distinction of leading all the States in this re- 
spect; but the New England States, as a whole, 
have nearly one-quarter as much invested. 

In revenue the water-works compare some- 
what less favorably, their revenue being only 
$6,412.624 against $66,324,051 of gross and $19,- 
266,191 of net railway revenue. This is but 
natural, since so very large a proportion of 
the water-works are publie enterprises run 
purely for the public good to afford water 
at minimum cost, and without a thought of 


profit. Nevertheless, their gross revenue is 
7.54 per cent. on cost, and the net nearly 7 per 
cent., as compared with 4.68 per cent. on rail- 
way stocks and 4.80 per cent. on railway 
bonds; so that on the surface they are more 
profitable than railways. The difference is, 
however, that there is very little **water’’ in 
the water-works capital account, while there 
is a good deal in the railway capital account, 
even in New England. 

In miles of mains the water-works approach 
much more nearly to the railways. The 
figures are, in even miles: 

Miles Of mains Miles of R. R. 


Maine 506 1,240 
New Hampshire...... 327 RAS 
Vermont ome 176 865 
Massachusetts. . 3,073 2,531 
Rhode Island 445 - 1D) 
Connecticut........... 765 1,010 
Total New England... 5,291 6,684 


Few would imagine, unless told, that the 
miies of water mains approached so closely to 
the miles of railway even in New England, 
largely exceeding the miles of railway in 
Massachusetts and Rhode Island. 

We regret that ic is impossible for us, this 
year, to give the actual financial and opera- 
ting status of water-works as they stood at the 
end of each decennial period of the past. The 
nearest we can come to it in this issue is to 
show the present status of the works first 
opened in each decade. It must be fully 
borne in mind that Tables 3 and 5 do no more 
than this, and hence greatly underrate the 
growth of the later periods as compared with 
the earlier ones. Even as it is, the contrast is 
sufficiently striking. Out of the total invest- 
meut of $85,000,000 in New England water- 
works, $13,325,000 has been in new works since 
1880, and $44,064,000, or more than half, in new 
works since 1870, but of the remaining $41.936,- 
000 now invested in works antedating 1870 
fully one-half of it, we judge, has been in- 
vested since that date, so tha: in realitv some 
three-fourths of the total water-works interest 
even of New England has been created since 
1870. In our next annua! volume we shall en- 
deavor to give these facts more exactly. 

The population statistics given in Table 6 
are among the most interesting given. There 
was an obvious unfairness in comparing States 
and sections in respect to water-works on the 
basis of total population, for the reason that 
it is only in towns that water-works supply is 
feasible, and a very different proportion of the 
total population is congregated in towns and 
cities in the different States. As the U.S. cen- 
sus of 1880 gives a table showing the town pop- 
ulation in towns of over 4000 inhabitants we 
have used that as a basis rather than the total 
population in all the States. Moreover, we 
have used only the 1880 census fopulation of 
the towns in compiling statistics, although 
we give the estimated present population like- 
wise in the account of each separate work. It is 
unfortunate that our Government is not suffici- 
ently enlightened to cause a census to be 
taken every five years in a rapidly growing 
country like our own, and for lack of it, eom- 
parisons of the various groups of States on the 
basis of the 1880 population only, leads to 
somewhat deceptive results. To minimize 
this evil so far as possible we give both the 
1870 and 1880 population, with the percentage 
of increase, and also the percentage of town 
population in 1880, which shows some striking 
contrasts. Speaking broadly, every New Eng- 
land State has the whole of its town population 
supplied by water-works and from 25 to 78 per 
cent. more of the population in smaller towns 
likewise so supplied. 

The average population per water-works 
will be seen to be smallest in Vermont, 2.936, 
in part from the fact that Vermont has no 
large towns, but also from the fact that Ver- 


mont has a far larger proportion of small town 
works than any other State in New England or 
the Union. Nodoubt this isin good part due 
to agreater abundance and propinquity of good 
sources of supply, a very unusual proportion 
of the work being by gravity, as will be seen 
in Table 9. In large degree the whole of New 
England enjoys this advantage, as compared 
with most of the Southern and WesternStates, 
and this fact is to be borne in mindin compar- 
isons. Connecticut is at some disadvantage in 
repect to sources of supply. as will be seen by 
Tables 8 and 9, and this probably explains the 
fact that it compares somewhat unfavorably 
in rumber of works, especially in the number 
of works for small towns. for which a smal! 
investment only is admissible. 

Table 7 gives the facts in regard to the sizes 
of towns supplied, and from it we may deduce 
the following percentages of towns of various 
sizes : 


Per cent. of Water-Works for Towns of 


‘ Under 1.600 3,900 Over 
STATE. 1,000 t» 3,000 to 5,000 5,000 | Total 











DD vcntstcecees) Ole 6 21.4 28.6 100.0 
New Hampshire. 23.3 5-7 13-3 26.7 | 190.0 
Vermont.......--- 17-4 8 17-4 17-4 | 100.0 
Mussachusetts. .. 7.5 6 27.1 22.8 109.0 
Rhode I land.... 18.7 0 6.3 50.0 100.0 
Connecticut ...--. 16.3 6 25.6 37.5 100.0 
Total New Eng... 13.9 27.8 22.6 35.7 100.0 


This table shows that Massachusetts is not 
entitled to so much credit for enterprise, in 
comparison with her sister States, as other 
figures might seem to show, since sbe has by 
far the smallest proportion of small works for 
small town supply. 

This same tact is indicated by the following 
Table 8, showing the cost and revenue per tap, 
mile of main, ete. Massachusetts shows 
almost the largest investment per head, but 
the revenue per tap and mile of main is much 
less in New Hampshire. and Vermont, show- 
ing that water-works have been very actively 
pushed in these States. Maine shows a very 
profitable system of water-works, as is 
natural from the fact that its wor«s are nearly 
all private enterprises put up for profit, and 
of course expecting it. Thrifty Connecticut 
shows likewise a high rate of profit, perhaps 
due, in part, to the scarcity of the water 
supply. 

Table 9 brings out the advantage which New 
England has as respects gravity supply very 
clearly, more than half the works being so 
supplied, and more than seven-eights in Con- 
necticut and three-quarters in Vermont. Of 
the 125 pumping works, 50 pump to reservoirs, 
21 to tanks, 31 to stand-pipes and 21 only 
pump direct to the mains, but there are a 
number of others which pump direct in case 
of fire, but which have not been so classified. 
Compared with other sections, direct pump- 
ing is not common in New England, while 
reservoirs are very largely used. 


SOURCES OF SUPPLY. 


The various sources of supply specified in 
Table 10 will be seen to be quite different in the 
different States. The chief supply of Maine 
eomes from rivers, of New Hampshire, and 
Vermont from springs, and of Massachusetts 
from ‘‘ponds”’ and lakes, ‘‘pond”’’ meaning in 
many cases a pretty good sized lake. The 
large number of 41 out of 123 works are thus 
supplied in Massachusetts. Rhode Island 
supplies 7 out of 11 works from rivers and 
brooks, while Connecticut’s chief source of 
supply is “‘surface water’’, no fess than 17 
being described as thus sypplied, out of 41, 
with 13 others from “brooks and springs’, 
which means a much larger proportion of 
surface supply, doubtless, than the same 
terms in the more northerly States. 
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TABLE 6. 


NEW ENGLAND STATES.—POPULATION STATISTICS IN RESPECT TO WATER- WORKS. 
(The “town population” is in towns of 4.000 inhabitants or over 



















































Total Population. = | Pop’n_on Watar- Avy, pop’p on 

= Works. each Water Wks 

3 nore se P. C, of : 

States. | 1870 1880 < Popula-' ~ a 

: thon » Total —=; ~3 Main | Main & 

cS 1830, 5 1880 =- a works |sub w’ks 

— o¥ S= 36 only. |together 

Maine..--- 626.915 648936 3.5 135.900 20.9] 208.517 32.2 153.4 6,516 4.965 
N.Hamp.. 318,:00 346,991 9.0 91.400 26 3] 134,839 34.9 147-5 4.650 4,494 
Vermont--. 3 0.551 2.286 0.5 37,800 11.4 67.530 20.3 178.2 2.936 | 2.936 
Mass....-- 1,457,351 1,783,085 22.3 1,175,159 66.0} 1,471,042 82.5 195.2 12,360 11 060 
R. Istand - 217,353 276.531 27.2 213,600 77.2 198,264 71.9 92.8 18,024 12,391 
Conn....... 537,454 622,700 15.8 33550) 53.9] 329,168 52-9 98.1 8.028 7,655 
Total N. E.| 3.487.924 4,010,529 15.0 1,989,339 49.6] 2,409,359 59-8 120.6 9,441 8,391 
Massachusetts, apart from Boston............ 6. eee ee cence eee eee ow littin Lia 8,400 


Compare also Table 13. 
TABLE 7. 
NEW ENGLAND STATES —CLASSIFICATION OF WATER- WORKS BY SIZE OF TOWN IN 1880, 























1,000 3,000 £000 10,000 
States. 1.000 or to to to to 20,000 Total 
under. 3,000 5,000 10,000 20,000 | or Over. No. 
OS ee 9 12 9 7 4 1 42 
New Hamp..-.----- 7 11 4 3 4 1 30 
Vermont -----++-- 4 11 4 3 1 23 
MaS8.-.---+e-eeees 10 34 36 25 15 13 133 
Rho e Island.... 3 4 1 3 4 1 16 
Connec’t.-. -.+-- 7 x 11 7 7 3 43 
Total N. E....... 40 80 65 48 45 19 287 


The smallest work is Drewsvil'e, N. H. (1804), suprlying 90 people. 
A A A AE A LE LCS <META eT Ga a 


TABLE 8. 
NEW ENGLAND WATER-WORKS—COST AND REVENUE PER HEAD, TAP. MILE OF MAUN, ETC. 















































Cost per Revenue per Population PC 
rev, 
saq mile of : mile of per | per /,,'° 
head ‘main, ‘8?- | head Unain. ?- | tap. meter. ©%t- 
MGIB «os siccesee $39.70 $12,700 $311 $3.29 = $1,360 §=$35-30  »=—:10.1 440 ~=—:10.70 
New Hampshire, 21.60 8.900 27 1.33 548 15-20 11.5 158 6.14 
Vermont -------- 20.60 7,890 175 1 51 579 12.85 8.5 173 7.34 
Mas-achusetts.. 38.10 18,250 262 2.75 1.308 18.90 6.9 61 7.21 
Rhode Isiand...| 47.50 21.3 0 405 2.90 1,296 24.75 8.5 17 6.11 
Connecticut..... 26.80 11.620 229 2.50 1,073. 2..40 8.6 37 9.34 
Av. N: E......- 25.30 16,080 269 2.66 1,213 20.30 7-6 63-4 | 7.54 
Boston W. W’ks.| 58.90 44,700 352 3.52 2,920 | 23.10 6.6 117 6-52 
Pr'denceW.Wks.| 59-40 30800 474 3.34 1,736 26.70 8.0 14 5.63 
TABLE 9. 
NEW ENGLAND WATER-WORKS.—KIND OF WORKS. 
Pemping to P 
a > ee ro. 
STATE. eos “ aa Unk’n.; Total. gravity 
a. Tank. 7. Direct. Unk’n. works. 
— —— i —-— 
Maine. ..... .. 10 a 5 3 1 1 1 30 | 33.3 
New H’pshire, 4 6 aaa 3 5 1 _ 29 48.3 
Vermont .....- 18 1 _ —_ 5 — | _ 24 75. 
Massach’setts. 51 28 12 20 10 — | 2 123 | 41-5 
Rhode [sland . 1 3 3 4 | ~ — | _— 11 9.1 
Connecticut... 36 3 1 oe _ or] - 41 87.8 
Total N. E...[ 130 | 50 21 31 21 2 | 3 | 258 50.4 


_ As some of the works have a double svstem, the totals exceed by 3 that of Table 
IV. Some other gravity works have small auxiliary pumping systems for srecial 
service which have been disregarded. 


TABLE 10. 
NEW ENGLAND WATER-WORKS.—SOURCES OF SUPPLY. 























STATE, mi Spr’gs. Brook. River.| Lake. | Pond. | Wells. Unk’n. Total. 
Wali. ocscacas 1 . 2 a 4 3 1 3, 2 
New H’pshire. - ® 5 4 6 2 2 2 29 
Vermont ...... 1 il 2 5 3 2 — - 24 
Massach’setts. 17 15 22 16 13 28 15 3 123 
Rhode Island. _ ~- 4 3 _— 2 2 - 11 
Connecticut... Ww 6 7 3 6 1 ~~ 1 41 

Total N. E... 36 45 42 3A 32 38 10 9 258 
Per cent....... 14.0 17.4 16.3 14.0 12.4 14-7 7.7 3.5 100.0 


, Note.—“ Pond” in New England often means a good sized lake. and. fully two- 
thirds of the “* ponds ” would be more accurately described as lakes. 

It should not be understood that the “sur- 
face water” supply is necessarily inferior. We _ self. 
take it that in most cases it is a combination 
of spring, brook and surface supply, and that 
many of those which are described as supplied 
by springs or brooks in other States really 
have their main supply from the surface rain- 
fall, collected as it always is in an impound- 


many cases. 


ing reservoir where it materially purifies it- 
Much of the “pond” and even lake 
supply is also, doubtless, surface water, in 


Supply from wells is as yet far from frequent 
in New England, there being only 20 works so 
supplied in all, and wells are likely to remain 
unusual in New England since the topography 


TABLE 11, 
AVERAGE WORKING PRESSURES OF NEW ENGLAND WATER- WORKS. 


[Representing in some of the gravity works the mean pressure in the mains. 
In pumping works, however, and in most of the gravity works, the pressure t» that 
ut the pamps, or principal mains, and bence considerably higher than the effective 
p essure.] 


PRESSURF 




















Ibe, per sq. in. Maine. N. H. Vert Mass. RB. i. Conn, Total. 
20 or under 1 — 1 
21-30 - 3 3 
31-40 2 2 1h 1 2 18 
41 50 1 2 1 14 2 4 24 
51-60 5 } 3 1 18 4 4 35 
61-70 1 5 3 20 5 S4 
71-80 3 2 3 20 1 8 37 
81-90 3 2 2 8 1 3 19 
91-100 3 1 3 7 3 0 23 
101-110 1 - 2 ; _ 6 
111-120 1 1 1 3 
121.130 1 2 3 2 8 
131 140 —~ 1 1 
141-150 - l 1 
151-160 — — 1 1 
161-170 — - 

171-180 - 1 1 

Total works 

reporting. 8 18 1 3 ee 415 
Av. pressure Ibs. 74 68 90 70 68 76 72% 


TABLE 12 
FIRE PRESSURE OF NEW ENGLAND WATER-W’' RKS, WHEN THE SAME ARE HIGHER THAN 
THE NORMAL WORKING PRESSURES. 
(Nearly all the following are pumping works. but there are a few gravity works 
which are able to turn On a higher fire pressure from higher resersoirs.} 


FIRE PREssURE. Me. N. H. Vt. Mass R.T. Conn Total 
Ibs per sq. in. 








| 
| 


| 


41-50 _ } -- 
51-60 1 — 
61-70 1 - 
71-80 - 1 
81 90 - 1 
91-100 2 
101-110 . 
111-120 = 1 
121-130 
131 140 
141-150 _ 1 
151 160 - 
161-170 “ cate - 
171-180 — ! - — 1 - i 
181 190 - 

191-200 - - - 1 1 2 

Unknown. — 1 - 1 


Total Works 6 
reporting. 
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AMOUNT OF INCREASE ABOVE NORMAL PRESSURE. 


10 Ibs. or under. 1 — 1 
11-20 
21-30 1 2 
31-40 ~ 
41-50 3 
51-60 1 - 1 
61-70 - - 1 
71-80 - - 
81-90 - 


| <_ 
eee 
| 
| | -— 








150 —_ _ — - 1 
Unknown. — 7 ~ 1 - _ 





Total Works 6 2 5 32 3 5 53 
reporting. 


TABLE 13. 
OWNERSHIP OF NEW ENGLAND WATER-WORKS, WITH POPULATION SUPPLIED BY 
PUBLIC WORKS, ETC. 


Me. N.H.| Vt. Mass. R.I.  Conn.| Total. 








City or tOWM «--0.. Se aeee haseo ae 4 



































7 10 78 5 15 119 

Loeal Company..----.--.---+++ 34 19 10 49 10 27 149 

Outside Company .-.----------- 3 4 a 2 be so 9 

SUENIINIIIE Giinas.c candace apexes 1 ann 3 2 1 1 3 

URRGOWE 6 00c ccccveccsccccccces _ — on 9 an a 2 

. ll Serr “2 23 133 16 43 xT 
Pop’n supp’d by public works) 39,792 63.165 42,451 1,280,141 158758 156,267 1,740,574 
Total pop’n on W. W’s..--.-. | 208,517, 14,839 67,530 1.471.041 198,264 324,168 2,409,359 
P. C. surplied by cities....---- 19.2 46.8 63.0 87.0 80.2 47.3 72.3 
Pop’t on private works. ------ 168,725. 71,674 25,079 199900 39.506 172,90: 668,785 
Pop’n per private work....... 4,40, 3.110) 1.930 3.470, 2.630 6.180 3.920 





P. C. of total city pop’n sup- 


plied by public works....... 29.4 69.2 112-2 100.0 74.3 46.5 87.5 


favors other modes of supply almost every- 
where. 
WORKING PRESSURES. 


The working pressures range highest in 
Vermont, averaging 90 lbs. or 18} lbs. above 
the average of all New England, 72} lbs. The 
lowest working pressure in Vermont is 50 lbs., 
while the highest, 156 lbs. at Montpelier, is 
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with one exception in Massachusetts (Cottage 
City), the highest in New England. In all, 
40 works make no report of pressure. 

Nearly 90 per cent. of the New England 
water-works have their working pressures be- 
tween 35 and 100 lbs., only 4 being lower than 
the lower limit, as shown more fully in 
Table 11. 

FIRE PRESSURES. 

Of the 215 works reporting pressures, 53 report 
higher pressure for fire purposes, as shown in 
Table 12. The most common fire pressure 
will be seen to be 85 to 110 lbs., ranging all the 
way from 45 to 200 lbs. The average increase 
above the normal will be seen in the lower 
part of the same table to be less than 40 lbs., 
although some works (mostly the smaller 
ones, in towns which desire to dispense alto- 
gether with fire engines) increase pressures 
150 lbs. The obvious objection to any ex- 
treme change of pressure is the inconvenience 
and injury to the regular supply. 

OWNERSHIP OF THE WORKS. 


In this there are some surprising contracts. 
The great State of Massachusetts shows its 
greatness and enterprise in nothing more con- 
spicuously than in the public spirited way in 
which its towns and cities have taken hold of 
the work of supplying themselves with water 
at their own expense instead of waiting for 
private enterprise to do it for them. No less 
than 78 out of the 133 water-works in Massa- 
chusetts are public property, supplying 1,280,- 
144 out of the 1,471,041 supplied, or 87 per cent. 
By a singular coincidence the latter total 
comes within one person of the total popula- 
tion of Massachusetts in towns of 4,000 inhab- 
itants or over (1,471,041 against 1,471.042) so 
that we may say practically that every town 
in Massachusetts of over 4,000 inhabitants has 
been supplied with water by its own public 
enterprise, there being in addition 55 private 
works, aupplying an average population of 
3,470. 

Of no other large State in the Union is any- 
thing like this true, but the little State of 
Vermont does even better, having 12 per cent. 
more of its population than there is in towns 
of 4,000 inhabitants or over supplied with 
water at public expense. It has alsoasmaller 
population per private water-works than in 
any other State, or 1,930 against 2,630 in Rhode 
Island, 6,180 in Connecticut and 3,980 in the 
whole New England States. The record of 
the average population per private water- 
works, given in the next last line of Table 
13, is perhaps the fairest criterion of any of 
the extent to which a community has been 
supplied, since the larger works are generally 
all city works, whose population varies great- 
ly, and so disturbs the value of the average 
population per water-works of all kinds. 

At the other extreme of the New England 
States comes Maine, with only 4 public works 
out of 42, and only 29.4 per cent. ofits city pop- 
ulation supplied by such works. As will be 
seen from Tables 2 and 3 Maine has likewise 
been comparatively backward in beginning 
water-works, more than half of its works hav- 
ing been built within the last two years. On 
the other hand, it will be seen from the ninth 
column of Table 6 that Maine is exceeded only 
by Vermont in its proportion of population 
supplied by all works, having 53.4 per cent. 
more than its total city population thus sup- 
plied. 

These water-works statistics when critically 
examined, however, bear interesting testi- 
mony toa fact which has been often noted, 
that Maine seems to suffer from the same 
cause which affects so much more unfavor- 
ably the growth of the Canadian maritime pro- 
vinces ; its comparatively isolated position. in 
a corner of the Union, and with only afjvery 


limited adjacent territory with which it is free 
to trade. In fact Maine is the State to which the 
provinecials turn for comfort when their slow 
growth is in question, claiming that ‘“‘they are 
doing as wellas Maine.’’ How true this isin 
other respects we will not discuss. ‘hat it is 
far from true as respects water-works will be 
very apparent from statistics to follow; but 
that this isolation has retarded the develop- 
ment of Maine we have no doubt, and the ac- 
companying figures seem to prove, 


——— a 


The Bad Work on the New Croton Aqueduct, 


, The plain statement of improper work on 
parts of the New Croton Aqueduct, as set forth 
in another page, calls for some plain words on 
our part as to the responsibility for this state 
of affairs. It is not necessary to point out the 
untold dangers that might follow the failure 
of the water supply of a great city like New 
York, as a result of these frauds; it is suffi- 
ciently criminal in its present commercial as- 
pect without drawing upon future possibili- 
ties. 

It should be stated at the start that the arch- 
ing and back-filling of a tunnel furnishes 
more abundant chances for deceit than a plain 
piece of work carried on in the light of day ; 
and that these frauds are not peculiar to our 
own aqueduct is proven by the almost identi- 
eal iniquity just discovered in the Washington 
Aqueduct tunnel. But it is because such work 
needs watching that the Corporation ap- 
pointed an unusually full staff of engineers 
and inspectors whose duty it is to aee that the 
contract work is done preperly. Inthe case 
of the New York aqueduct the inspectors 
were supposed to be—‘‘ Class A. Civil engi- 
neers of integrity and experienced in masonry 
construction. Class B. Men of integrity and 
experience, who have made masonry inspec- 
tion a specialty. Class C. Skilled stone masons 
and brick masons of integrity and experience, 
ete.’’. The applicant for a position as inspec- 
tor applies to the Aqueduct Commission and 
furnishes a statement under oath as to experi- 
ence, past employment, etec., and this “ state- 
ment of facts’’ must have the indorsement of 
at least two reputable citizens, testifying to 
the applicant’s sobriety,industry and integrity. 
This application is transmitted by the Com- 
missioners to the Chief Engineer, who is sup- 
posed to again examine the petitioner as to 
his competency and, if the man is suitable. to 
certify his approval and return the papers to 
the Secretary of the Commission. Appoint- 
ments are made as wanted from these “ ap- 
proved ”’ applicants, and the inspector is as- 
signed to the duty for which the Chief Engi- 
neer thinks he is best qualified. 

These were the rules formulated in 1886, and 
they seem toinclude about all the precautions 
possible in an attempt to secure honest and 
capable watchmen. But we understand thai 
later, Civil Service rules have been enforced 
that destroy in a measure the pnower of the 
Chief Engineer as above granted. and make 
the appointment of an inspector obligatory 
when he has passed “fa formal examination”’ 
under other direction and approval. In any 
event. the system under which the inspecters 
were appointed who were supposed to inspect 
the work elsewhere described, must be ac- 
knowledged as a signal failure. These men 
were paid $5 per day, and worked in 8 hour 
shifts; and while one man had sometimes two 
or three gangs of masons to watch, it was 
more usual to have only one. The class of 
talent actually secured in many cases can not 
only be judged by the bad work found. but 
also by the frequent charges of absence from 
the work, drunkenness on or off the work. ete. 
The discharge of an inspector for incompe- 


tency or faithlessness, involved the unrolling of 
considerable red-tape, and cases have been 
brought to our notice whereinspectors properly 
discharged by an engineer, after five weeks 
earnest effort, have bobbed up within a week 
on an adjacent piece of work. In other words, 
some at least of the inspectors owed their po- 
sitions rather to the influence of outside par- 
ties than to their personal fitness for the 
place; and it is not to be wondered at that 
such men should see fit to wink at any 
amount of wickedness perpetrated. 

How far the city is responsible for the in- 
competency or dishonesty of its agents in the 
shape of its inspectors is a question that we 
are not called upon to discuss, especially as 
the contract and specifications have little if 
anything to say upon this subject. 

The contractor is the man who must make 
good all bad work detected, under the terms 
of his contract which call for the construction 
of the tunnel in ‘‘a good, substantial and work- 
manlike manner.’”? The contractor may or 
may not profit to any great extent by the bad 
work; he may gain nothing from rascality 
that is due primarily to the laziness of his 
agents; but when a void is reported and esti- 
mated as filled with masonry for which he 
is entitled to a price of $6.00 or more per 
yard, there would certainly be a very con- 
siderable profit to him, and he must stand the 
charge of a guilty knowledge when these 
vacancies occur with any frequency. He has 
the greatest interest in watching the progress 
of his work and studying the amount of work 
he can get out of his men, and it is hardly 
possible that a return of one week’s work 
done in a one night shift should escape his 
notice. He knows better than anyone else 
what his workmen can doin a given time, and 
would naturally be the first man to note any 
phenomenal and unusual progress. Any 
denial of such knowledge implies a want of 
personal attention to the details of his work 
very unusual in contractors as a class; such 
attention, in fact,as was absolutely demanded 
by the importance and conditions of the 
work in question. This remark applies 
with greatest force to the presence of exten- 
sive voids, such as are elsewhere described ; 
minor cheating and scamping of work could 
goon to a certain extent without the know!l- 
edge of the contractors, in small sections of 
work covered out of sight in an hour or two, 
where the chief, and perhaps the only incen- 
tive, was a desire on the part of the foreman to 
secure a cheap reputation for ‘‘ pushing 
work ’’, and ‘at the same time to avoid hard 
work. 

So much for the contractors and inspectors. 
Let us now see how it stands with the engi- 
neering force, with which we are more imme- 
diately interested. 

The engineering force on the work, we may 
repeat, was and is, unusually large. It con- 
sists, except as it mav have been recently 
modified, and apart from the office force of 
clerks, draughtsmen and ofhice assistant’s, of 

1 Chief Engineer over 20 miles. 

1 Consulting Engineer over - 

2 Principal asst. engineers,each over 

5 Division engineers, each over 
16 Assistant engineers, each over less than 
54 Transitmen, levelers, rodmen, chainmen 

and axemen, or one to every 
54 Inspectors, or one over every 


23 Laborers attached to engineering force 
as assistants to the engineering parties. —- “* 


58 Total engineering force on tunnel, or one 
to every op...“ 

In other words, here is a force of more than 
5 persons per milein allon the engineering 
staff, organized in five different grades of 
responsibility, viz., assistants to engineering 
parties, inspectors, assistant engineers, divi- 
sion engineers, principal assistant engineers 
and chief engineer. We know that this engi- 
ne ering staff was well organized andf remark 
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ably well equipped with all the appliances 
deemed necessary for the most careful work, 
and they had a great deal of the latter to do. 
But notwithstanding the consumption of time 
in routine engineering duties, there should 
have certainly been enough left to also keep a 
sharp eye on the nature of the work going on 
about them, Judging from the amounts of the 
bills for repair of faulty work,the engineers on 
somewhat over one-half of the aqueduct can 
answer that their inspection has been rigid, 
and that the amount of work condemned 
under reinspection has been comparatively 
light to date, although this labor is yet un- 
completed. On the First Division, or the half 
of the remainder of the tunnel, the engineer 
in charge has been vigilant enough, and ac- 
eording to the testimony taken in Jan.,1888, at 
a hearing called to consider the charges of 
bad work, he had caused much work to be 
condemned almost from the start of the 
masonry. It was condemned, but for reasons 
not stated, much of it was not at once rebuilt, 
and these repairs have practically only now 
been completed. 


It is on the Second Division, the one in- 
spected by this journal last week, that the 
most flagrant cases seem to have occurred, 
where the voids over the arch are by far the 
most extensive and frequent, and where the 
800 barrels and more have been found. Here 
the Division Engineer and his assistants can- 
not be held blameless, or even credited with 
ordinary vigilance in watching over the work 
intrusted to their care and for which they 
were responsible. The grave cases seen last 
week were the early results of a second rein- 
spection under more careful control, and from 
the cases that had been passed no one can 
foretell the extent of the bad work on this 
section of the tunnel until the whole 7 miles 
are gone over again. Given full credit for 
any ordinary carelessness in inspecting his 
work, we fear the engineer in charge will find 
it difficult to answer for the more extensive 
und costly voids. The tunnel is carefully 
cross-sectioned throughout its length at very 
short intervals and the data is at hand in his 
office to at any time compare the quantity of 
masonry returned with the time taken for its 
completion. We understand he had daily re- 
turns of the work performed; and yet a hole, 
such as is elsewhere described and cubing 
nearly 300 yds., must necessalily have been 
closed at one end ina single night-shift, so as to 
remove the risk of detection in the daytime. 
The commones$ experience in masonry and 
the minimum of comparison of results with 
means and time to effect these results, should 
have shown the engineer that an impossibility 
was reported and the closest scrutiny invited. 
A daily report was not even necessary to put 
him on his guard, for such a cavity called for 
a week’s work at least, under the conditions 
in which this tunnel arch should have been 
back filled. The acceptance of work under 
conditions as above described can only be ex- 
plained by the grossest incompetency in the 
engineer, or a knowledge that the void existed 
and all else that the latter charge might 
imply; there are only two horns to the dilem- 
ma, and both are uncomfortably sharp. 


‘lo properly apportion the responsibility for 
the Various classes of bad work on the Aque- 
duct isa very difficult task. In the contro- 
versy now going on, the inspectors are the men 
who are mainly catching it. The contractors 
claim that they were compelled to do the work 
to the satisfaction of these men, and that if 
the inspectors passed improper or fraudulent 
work, they—the contractors-—are morally and 
commercially relieved of all responsibility by 
reason of this act and acceptance by the agents 
of the Corporation. But this claim will not 
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hold good. The plain statement of the case 
is that the Corporation proposed to pay certain 
item prices for the performance of certain 
specified work: and the contractor, on his 
part, obligated himself under penalty to do 
this work in a good, substantial and workmai § 
like manner, The contractor has not done his 
part in the case of the work condemned, and 
noamount of rascality on the part of either 
his own or the city’s agents can shield him 
from the responsibility for the bad work, nor 
prevent the Corporation from enforcing the 
terms of its contract, which enable it to repair 
all condemned work at the contractor’s 
expense. 

The direct responsibility of the contractor 
has been already touched upon. He is the 
party most interested in any sham work, for 
he is the one who will gain the most, finan- 
cially, from its existence. He may properly be 
held blameless in intent for a certain amount 
of minor bad work resulting from the mere 
viciousness or laziness of his subordinates; 
but he must be held to a strict account for 
such grosser faults which could not possibly 
exist without his knowledge, if he paid the 
slightest attention to the progress and cost of 
his work. 

The engineering responsibility is great 
throughout this whole affair; for the engineer 
in direct charge is the chief responsible bar- 
rier against fraud, and upon him the Corpora- 
ation depends, first of all, for protection. This 
engineer can no more hide himself behind 
the misdoings of the inspector than can the 
contractor, for an essential part of his duty is 
toinspect the inspectors. That this inspection 
was difficult, under the Aqueduct conditions, 
no one will deny; and that some fraud of in- 
tent, incompetency or laziness should escape 
even a vigilant engineer, is not to be won- 
dered at. But it was in his power, and it was 
his plain duty to keep a sharp lookout and to 
detect such frauds as have been described, 
and any omission in this direction lays him 
open to the most serious charges of gross care- 
lessness in not finding them, or of corrupt 
practice as an engineer if he knew of their 
existence and made no effort to remedy the 
wrong. The responsibility in the engineering 
staff ascends to the extent consistent with the 
routine duties of the various grades. But prac- 
tically it is the duty of each higher engineer to 
closely watch his engineering subordinates 
and to form some opinion as to their fitness 
for the position held, and to promptly take 
steps to remove the incompetent. The power 
of dismissal properly lies only with the 
highest in authority ; but if this authority does 
not see fit to act upon the reports submitted, 
the subordinates have at least done their duty, 
and the responsibility rests where it belongs, 
at the top of the ladder. 


Reduced to its simplest form then, the re- 
sponsibility for the present Aqueduct scandal 
must be first shared by the contractors and 
engineers most directly interested ; and in this 
apportionment of blame the inspectors come 
last, as the men from whom the least was to be 
expected. 


ee 


PERSONAL. 


J. M. MircHett, has been appointed a mem- 
ber of the New Hampshire State Railway Commission, 
to succeed E. B. P. SANBORN. 


J. H. Setrcner, late Superintendent of the 
Brooks Locomotive Works, has accepted the position of 
Superintendent of the Martin Anti-fire Car-heating Co. 


T. C. Crirrorp, late Superintendent of the 
St. Paul Division of the Wisconsin Central, has been ap- 
pointed Superintendent of the Chicago Division of that 
company, with headquarters at Chicago, in place of W. 
A. GARDNER, resigned, 
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G. A. Eppy, of Leavenworth, and H. C. 
Cross, of Emporia, Kan., have been appointed Receivers 
of the Missouri, Kansas & Texas Railroad. 


J. H. Best, Jr.,has been appointed Traffie 
Manager of the Quincy, Omaha & Kansas City Railway 
Co,, with headquarters at Quincy, Il. 


J.S. Witson, general freight traffic mana- 
ger of the Pennsylvania Railroad system, has tendered 
his resignation to take effect Oct. 15. 


Judge R. I. Dorsry has taken possession of 
the Rome & Decatur R. R. as Receiver, and appointed 
Maj. R. Bacon, Superintendent 


A. J. McCabe has been promoted to the office 
of Acting Superintendent of the Dakota division of the 
Northern Pacific Railroad, 


Wm. A. Craw.ey, having resigned as Pur- 
chasing Agent of the Richmond & Allegheny R. R., to 
accept other employment, the office is abolished. 


E. BowpeEn, Superintendent of the Evans- 
ville & Terre Haute, the Peoria, Decatur & Evans- 
ville, and the Evansville & Indianapolis railways, (the 
MACKEY system) died at Evansville, Ind., October 4. 


T. G. Mooreueap, formerly with the Pan- 
handle, has been appointed Superintendent of the West- 
ern division of the New York, Pennsylvania & Ohio, 


WessTer SNYDER has resigned the position 
of Vice President and General Manager of the Gulf Col- 
orado & Santa Fé R. R. to become General Manager of 
the Mexican International Railway. 


M. V. Situ, Metallurgical Enyineer, of 
Pittsburgh, Pa., has been made Consulting Engineer to the 
Minnesota Car Co., of Duluth, Minn., with headquarters 
in Pittsburg. 


C. H. Prescorr, recently General Manager 
of the Oregon Railway & Navigation Co., has been ap- 
pointed Second Vice-President of the Northern Pacific 
Railroad, with headquarters at Tacoma, W. T. 


Joun Evans, formerly Assistant Superinten- 
dent of the Northern Pacific Railway, has been appointed 
Superintendent of Motive Power of the Oregon Railway 
& Navigation Co. 


CHARLEs W. Case has been appointed General 
Superintendent of the Manitoba Railroad, with head- 
quarters at St.Paul. W.G. COLLINS will fill the vacancy 
in the Milwaukee & St. Paul road caused by the resigna 
tion of Mr. CASE. 


D. Ricumonp, Engineer of the middle divi- 
sion of the New York State canals, died on October 4. 
He was 46 years of age and had been connected with 
the State canals nearly 25 years. 


Epwarp A. GREENE, M. Am. Soc. C. E., has 
resigned his officeof Chief Engineer of the Zanesville & 
Ohio River Ry. the Shawnee & Muskingum River Ry. and 
the New York & Shawnee Coal Co., to engage in contract 
work, with address at 1148. Fairfax St., Alexandria, Va. 


Jas. D. ScHvyLeR and Wm. Ham. Hatt, State 
Engineer of California, have formed a copartnership and 
are about to open offices in Los Angeles and San Fran- 
cisco. Their specialty, we assume, will be hydraulic en 
gineering in its various branches, as both these gentlemen 
are well known in that line. 


It is reported that A. L. Monuer, late Gen- 
eral Superintendent of the Manitoba KR. R., will be made 
General Manager of the Willmar & Sioux Falls line and 
the Duluth, Watertown & Pacific Railroad, with head- 
quarters at St. Paul and that ex-Controller A. H. Bopg 
has been made General Passenger and Freight Agent of 
these lines. Both men will assume their new duties at 
once. 


Frank P. Davis, Civil Engineer, of Washing- 
ton, D. C., has accepted the appointment of Professor of 
Civil Engineering in the Corcoran Scientific School of 
Columbian College, Washington. Mr. DAvts isa graduate 
of the University of Michigan, was for several years an 
Assistant Engineer in the Sewer Department of Washing- 
ton,and only recently returned from Nicaragua,where he 
was a Division Engineer on the survey of the proposed 
canal. The articles on Washington Municipal Engineer- 
ing, published in 186 in this journal, were prepared by 
Mr. DAVIS. 


CHarRtES Drowne, C. E., B. N. 8., A. M., 
emeritus professor of mechanics at the Rensselaer Poly- 
technic Institute, died the early part of this month in 
Canaan, N. Y. He was born July 5, 1824. In 1847 he was 
appointed instructor of mathematics and physics at the In-~ 
stitute; in 1849, adjunct professor of mathematics; 1851- 
55, he held the professorship of mathematics, astronomy 
and geodesy. In 1859 he was oppointed Senior Professor, 
and in 1860 was made Director, which office he held until 
1875, resigning on account of ill-health. By his personal 
efforts the course of study was broadened, examinations 
were made more rigid, and a higher standard of scholar- 
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ship was maintained. He was married in 1872 to Frances 
E. Bortelis of Palmyra, N. Y. After leaving the Institute 
he traveled for his health for several years in Germany. 

R. P. LukenBitt, Purchasing Agent of the 
Florida Kailway & Navigation Co., died recently at 
Fernandina, Fla.,of yellow fever. 

J. D. Put, formerly Agent of the Cincinnati, 
Hamilton & Dayton Railroad, at Dayton, O. has ac. 
cepted the position of Commercial Agent of the Texas 
& Pacific Railway. 

J. H. Decker, Secretary of the American 
Water-Works Association, has his office at Winfield, Kan., 
where communications relative to the Association should 
be addressed. Mr. Decker is Secretary, Treasurer and 
Manager of the Winfield Water Co. 

Henry Monatt, General Passenger Agent 
of the New York Central & Hudson River Railroad, died 
of pneumonia at Yonkers, N, Y., on Oct. 9. Mr. MONETT 
was not quite 35 years old. He had been connected with 
the passenger departments of the Pittsburg, Cincinnati & 
St. Louis, Nickel Plate, and West Shore railways. He was 
appointed General Passenger Agent of the New York 
Central on Feb. 1, 1887, succeeding the late DANIEL M. 
KENDRICK. 
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PUBLICATIONS RECEIVED. 


Ninoteenth Annual Report of the State Board of Health 
of Massachusetts. Boston, Mass., 1888. 375 pp. 

This report contains much matter of interest and value 
to the profession. The section on “ Water Supply and 
Sewerage,” fills 9% pages, and contains notices of places 
which have made application to the Legislature for 
power to introduce a water supply, and places which 
have proposed to adopt systems of sewage disposa:. De- 
tails are given, accompanied by full tabular statements, 
of the results of analysesand examinations of water from 
different sources. There is also an interesting paper on 
“ Purification of Sewage by Applying it to Land,” and 
this part of the volume concludes with the reports of the 
Chief Engineer (Mr. F. P. STEARNS) and the Biologist, and 
the text of an Act to protect the purity of inland waters. 
Mr. Frep. Brooks contributes an illustrated paper on 
“Sewage Disposal at Medfield, Mass.”’ There are also the 
reports of the inspection and analysis of foods, drugs, etc., 
and a summary of the weekly mortality reports from 
the towns and @ities of the State. A paper of interest to 
architects is one on ** The Ventilation of School Rooms 
Heated by Stoves,” by J.G. PInKHAM, M. D., which is il- 
lustrated by plans and sections of school rooms, and a 
number of diagrams showing the result of observations 
of the ventilation of different schools. 
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SOCIETY PROCEEDINGS. 


American Society of Civil Engineers.—The following 

new members were elected Oct. 3, 
FOR MEMBERS. 

WILLIAM BARKER LANDRETH, (Union Coll, Schen- 
ectady, 1881), Constructing Eng., Amsterdam (N,. Y.) 
Sewers, Schenectady, N. Y. 

CHARLES LEVINGs, Chier Engineer, Chicago & Atlantic 
Ry., Chicago, Il. 

CHARLES ABBoTT LocKE (La Grange, Tenn., Synodical 
Coll., 1861), Ass*t Eng. Corps of Engineers. U. 8. A., in 
charge Cumberland river, Kentucky and Tennessee and 
its tributaries, Nashville, Tenn. 

GOUVERNEUR MORRIS (Pol. Coll., Pa., 1867), Section 7, 
New Croton Aqueduct, Ardsley, N. Y. 

GEORGE THOMAS NELLES, (Rens. Pol., 1877), City Eng. 
Leavenworth; Chief Eng. Leavenworth Rapid Transit 
Ry.; Chief Eng., East Omaha Land & Improvement Co. 
Leavenworth, Kan.; proposed by M, J. BUTLER, 8, 
WALTERS Fox, ANDREW ROSEWATER. A. J. TULLOCK and 
Ss. L. YONGE. 

FRANK CHITTENDEN OSBORN, (Rens. Pol., 1880), Mem- 
ber of the firm Robert W, Hunt & Co., Bureau of In- 
spection, Tests and Consultation, Pittsburg, Pa.; proposed 
by ALBERT FINK, DAVip GREENE, WM. METCALF, C. L. 
STrROBEL and Epwin THACHER. 

CHARLES FRANCIS POWELL, (U.S. Mil. Acad., 1867), Eng. 
13th Light House District; also engaged improvement 
various rivers; Advisory Eng. on constrnetiou of bridge 
over same river at Salem; Secretary Mississippi Com- 
mission and Secretary of and Asssistant to the Construc- 
tion Committee of ths same; Captain of Engineers, 
0.8. & 

NATHANIEL EDWARDS RUSSELL, (Rens, Pol., 1870), in 
charge Construction Bridge connecting tracks U. C. & B. 
andU. & B. R. Rs., Utica, N. Y. (address Lansingburgh, 
n.d 

Isaac AusTIN Smita, Chief Eng., St. Louis Transfer 
Ky. and Wiggins Ferry Co.'s, Lebanon, IIL; proposed by 
EDWARD FLap, HENRY FLAD, M. L. HOLMAN, W. 8S. 
LINCOLN and ROBERT E. MCMATH. 

LINTON WADDELL Stusss, Res. Eng, V. 8. & P. and 
Vicksburg and Meridian R. Rs., Monroe, La.; proposed by 
M. 8. BELKNAP, G. BOUSCAREN, H. St. Coppre, G. B. 
NICHOLSON and W, H. WILEY. 

JUNIORS. 
ToRAGORO Konpo, (Imp. Univ,, Japan, 1887), Assistant 
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to Chief Eng. National Water-Works Co., Kansas City, 
Mo.; proposed by W. H. BREITHAUPT, WM. D. JENKINS 
W. Kierstep, WM. B. KniGut and J. A. L. WADDELL. 

FRANK Parsons Lant, Ass’t Eng. in charge pre- 
liminary location from Armstrong Creek to top of Blue- 
Ridge Mountain, Charleston, Cincinnati & Chicago R. R.» 
Marion, N. C.; proposed by J. W. FerGuson, JOHN D. 
Fouquet, WALTER KATTE, MILLER A. SMITH and G. H. 
THOMSON. 

THOMAS KENNARD THOMSON, Draughtsman in Bridge 
Department, Pencoyd Iron Works, Pencoyd, Pa.; pro- 
posed by JAMEs G. DraGon, W. A. DOANE, JAMES Ross, 
J. W. Scnaus and C, C, SCHNEIDER. 

JOHN BOGART, Secretary. 


Engineers’ Club of Kansas City.—Regular meeting 
Oct. 1. President WM. B. KNiGut in the chair. 14mem- 
bers and 5 visitors present. Messrs. JOHN M. WALKER, 
8S. H. YonGeE and H. H. FILLEY were found elected Mem- 
bers and 8. P. MAYBACH as Associate Member. 

The Secretary announced that arrangements had been 
completed by which the Club would have the exclusive 
use of a small furnished room in the Y. M. C. A. Build- 
ing for a library, and of the adjoining two rooms for 
meeting twice a month for $15 per month. 

It was stated that papers had been promised for nearly 
every meeting up to March. 

A letter from Mr. C. R,. TAYLOR. was read describing a 
new patent street pavement. 

Mr. A. J. MASON read a paper entitled ** The Complete 
Sewerage of Kansas City,” which was discussed by 
Messrs. G. W. PEARSONS, GILLHAM, KNIGHT, KIERSTED 
and ALLEN. 


Civil Engineers’ Society of St. Paul. The Society 
held a meeting at the Ryan Hotel, Oct.1. An interesting 
paper was read by C. F. LowetH on “Some Tests of 
Angle Iron.” This was followed by a paper on“ Rail- 
roads and Highways in Norway,” by A. MUNSTER. 


The American Institute of Electrical Engineers, 
of New York.—At a meeting held on Oct. 9, in the rooms 
of the American Society of Civil Engineers, discussions 
by papers were offered on a paper read by Frank J, 
SPRAGUE, on June 19, entitled, “The Solution of the 
Municipal Rapid Transit Problem,” by Mr. LEONARD, of 
Richmond, Va., and Mr. Kies, of Baltimore, Md. A 
paper by A. RoBLNsoN, of Lewiston, Me., entited a “Note 
on Gearing for Electrical Railway Cars,” was also read 
by the secretary. The discussion was principally con- 
tined to the objections and difficulties mentioned by Mr. 
LEONARD regarding the electric railway now in oper- 
ation in Richmond, all of which were of a local nature 
and readily explained by Mr. SPRAGUE, who constructed 
this line. He also stated that since that road had been in 
operation, many improvements had been made and diffi- 
culties overcome, and that the road which he is to put in 
operation in Boston in 4 or 5 weeks would do away with 
all the difficulties that had been mentioned. The ques- 
tion of storage batteries was also discussed, in connec- 
tion with the overhead wire system, and Mr. SPRAGUE 
stated that while he was anxious to have it become a suc- 
cess and was constantly experimenting, with it, that it 
would never be possible to use it on heavy grades and 
where the weight of transportation was very large. The 
question of having two motors On each car instead of 
one, and direct coupling were also mentioned. After a 
few congratulatory remarks by Mr. C. E. EMEry, and 
reading notices of next meeting, adjournment was made 
until Noy. 13. 


Architectural League of New York.—The Architec- 
tural League has instituted, in connection with its ex- 
hibition, an annual competition, open to all draughtsmen 
in the United States under the age of 25, to promote good 
design and improvement of draughtsmanship. 

As prizes, it offers a gold and silver medal. Competitors 
must be residents of the United States, and under 25. 

Programme: For the second annual competition the 
drawings shall exhibit The Tomb of an Illustrious Archi- 
tect. The base course of the tomb not to exceed in area 
144 sq. ft.; the size of the plot, 25X25 ft. 

Each contributor to exhibit two sheets of drawings; 
one to contain plans and elevations at the szale of 4 in. 
to the ft., and one to exhibit a perspective view. The 
plan and elevation sheet to be finished in line with India 
ink and the lining pen. No brush-work on this sheet, ex- 
cept sections. No shadows are to be cast. 

The perspective to be rendered at will. Each sheet to 
be cut to the uniform size 24x ins., and to be white 
card or Bristol board, or Whatman paper mounted ona 
stretcher. No colored borders, frames or glazing will be 
allowed. 

Each sheet must be distinguished by a motto or cipher. 
A sealed envelope bearing the same motto or cipher must 
contain the name, full address, place and date of birth of 
the author, and must be mailed to the office of the Secre- 
tary, Mr. FRANK A. WriIGHT, 47 Liberty Street, New 
York City, with drawings delivered fiat, carriage paid, on 
or before Dec. 5, 1888. JOHN BEVERLEY ROBINSON, 

President. 
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CONSTRUCTION NEWS. 


RAILROADS. 


East of Chicago. 
Existing Roads. 


Canadian Pacific.—Grading is to begin at once on the 
extension from London to Windsor, Ont. The located 
line runs a mile and a half north of the village of 
Glencoe, and about the same distance north of Newburg. 

Cleveland & Canton.—It is now stated that the com- 
pany will not purchase the Chagrin Falls narrow gauge. 
but will build an independent line to Chagrin Falls. Pre- 
liminary surveys for the new line have been made. 

New York & New England,—The continual rise in 
the stock of this company is puzzling all the Wall Street 
sages, with the exception of those who have inside infor- 
mation of the deal. The report that the Vanderbilt 
were quietly gathering in a controlling interest has found 
its believers, as has another report that the Pennsylvania 
andthe Erie are each anxious to pick up a controlling in- 
terest. It is also announced that the company will build 
a new line from Danbury, Conn., to White Plains, N. Y., 
and that it has made a contract with the Harlem to hau! 
its trains from that point to New York City. 


Pennsylvania.—The annual fall inspection of the 
lines of the system is in progress.——Some changes ure to 
be made about Pittsburg to enable through east bound 
freight to be taken around the city. Much of it now goe% 
via Allegheny and Bolivar Junction and by Port Perry. 
Surveys are in progress for the new Smoky Island bridge 
and with the completion of thisand the connecting tracks, 
the Pennsylvania will have a belt line entirely around the 
city. 

Bangor & Piscataquis.—Offers have been made for 
the controlling interest in this Maine road, held by the 
city of Bangor. The Castine & Bangor Railroad Company, 
which proposes to build a railroad from Bangor to Cas- 
tine, on the coast,and FRANK Jones of Portsmouth, N, 
H., have each made a proposition. A committee of the 
Bangor City Council has reported against the acceptance 
of either offer, but a public meeting to discuss the subject 
is to be held Oct. 16. ; 

Western New York & Pennsylvania.—This line is to 
be double tracked from Hinsdale to Olean, N. Y., a dis- 
tance of 7 miles. 

Turtle Creek Valley.—The surveys for this line up the 
Turtle Creek valley near Pittsburg, Pa., have been com- 
pleted. It is stated that the road has been bought by the 
Pennsylvania. 

McKeesport & Belle Verncn.—Trains are expected to 
be running over this road, which runs from McKeesport 
Pa., up the Monongahela valley, as far as Elizabeth, by 
Nov. 1. 

Flint & Pere Marquette.—A survey is to be made for 
a branch to Simmons Mills, near Coleman, Mich., a dis- 
tance of 444 miles from the present line. 

Cincinnati, Indianapolis, St. Louis & Cihcago.— 
The report of President INGALLS, presented at the an- 
nual meeting, shows for the year ending June 30, gross 
earnings of $2,797,670, and expenses to the amount of 
$1,658,158, leaving as net earnings $1,137,512. Thus the 
company earned nearly 6 per cent. on the capital stock. 
This is on a mileage of 302 miles, some of the leased lines 
being reported separately. A large quantity of 67-lb. 
steel has been laid to replace the 56-lb. rails now in the 
track, and the old rails have been largely used for sidings 
Reference is made to the new Chesapeake & Ohio line 
from Cincinnati to the seaboard, which it is expected will 
add largely to the through business over the * Big Four.” 

Hereford,—The trouble with the laborers on the Here- 
ford Railway is now seemingly over. The facts we have 
been able to gather are these: 

The contractors, Messrs. Shirley, Corbett & Co., (who, it 
is reported, contracted for the work at a lump sum less 
than the engineer's estimate, and who were awarded the 
contract on furnishing bonds for only $5,000), ran in debt 
for wages, plant and supplies, and were constantly at 
war with the engineers, through failing to work in ac~ 
cordance with the specifications. The wet season was 
also against them, so, on receiving the amount of their 
August estimate, they begged for the return of the 
$5,000 forfeit to meet some extra bills. This was given 
them and then they quietly skipped. 

The laboiers (Italians, Finns, Swedes, Greeks and 
French) whose August pay was due Sept. 20, waited 
until the 24th, and then, seeing no sign of its comihg, 
struck. They refused to begin work again till paid up to 
date,and as that could not be done, they tore up some 
track, disabled the plant, and stole provisions anc a 
large quantity of dynamite. Those who were not pos- 
sessed of revolvers and knives, armed themselves with 
weapons made from their working tools. 

An attempt was made by the company to settle the 
matter by promising regular pay in the future, but this 
did not quiet the strikers, so the militia were called out. 
These managed to cow the men after some more or less 
serious skirmishes; and most of the latter are now at 
work again, in the Delief that the company will at any 
rate pay their September wages. 
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New Projects and Surveys. 

Rochester & Honeoye Valley.— A new survey is 
being made for this projected railway about 16 miles in 
length, near Rochester,N. Y. H. D. MCNAUGHTON, of 
Rochester.is President; and A. GRANT CHILDs, of Kings- 
ton, N. Y., is Chief Engineer. 

Toledo & Chicago Air Line.—M. MERCER, of Goshen, 
Ind., is reported to have organized a company in that 
city to build a railway from Toledo to Chicago. Mr. 
MERCER was formerly connected with the Canada & St. 
Louis railway. 


SOUTHERN 
Existing Roads. 

East Tennessee, Virginia & Georgia.—It is an- 
nounced that at a meeting of the directors of this com- 
pany held in Wall Street on Oct. 9,a resolution was 
adopted directing President SAMUEL THOMAS to at once 
putan engineer corps in the field to survey a line from 
Eastman, Ga., to Savannah, and to open negotiations for 
the purchase of four large ocean steamships to ply be- 
tween New York and Savannah. The proposed line would 
be over 100 miles in length, and would closely parallel the 
line which the Central Railroad of Georgia is locating 
from Savannah west. 

Louisville Southern,—Ground was broken near Ver- 
sailles, Ky., on Oct. 11, for the extension chartered as the 
Richmond, Nicholasville, Irvine & Beattyville, the con- 
tract for which has been let to the Ohio Valley Improve- 
ment Company, The Louisville Courier Journal of Oct. 9 
said : 

“This enterprise, which is to accomplish so much toward 
the development of Kentucky, will be inaugurated with 
appropriate ceremonies. An eminent divine will be pre- 
sent to invoke the blessings of Providence upon the 
enterprise. There then will be music and speaking. 
After this, Miss Maggie Chenault, daughter of Hon. C. D. 
Chenault, of Richmond, Ky., will roil the first wheel- 


barrow of dirt, and a photographer will make a picture 
of the scene.” 


Jacksonville, Tampa & Key West.— 
SEVILLE, Fla., Oct. 1, 1888, 


EpiItoR ENGINEERING News:—Work will begin this 
week on the construction of a narrow gauge road from 
Jupiter to the head of Lake Worth, 8 miles. F. 8. 
HopGes is the contractor and 8. K. HOLLISTER is the en- 
gineer incharge. It is only intended to secure the Lake 
Worth business for the Jacksonville, Tampa & Key West 
and the steamboat service on Indian river which now 
connects Titusville with Jupiter; but the line is so located 
that it will naturally form part of a through line. It will 
be completed for the winter traffic. 

Work will also be resumed to day on the St. John’s 
River bridge at Palatka,which will connect the St. John’s 
& Halifax division with the main line. It will be of tim- 
ber, the most important portions creosoted. The total 
length will be 4,250 ft.; draw 230 ft. The banks on the St. 
John’s & Halifax Railrond are being widened and the 
gauge will be made standard on the completion of the 
bridge. Other extensions and improvementsare contem- 
plated. . 


Americus, Preston & Lumpkin.—A survey is in 
progress for an:extension of this Georgia narrow gauge 
road westward to Montgomery, Ala., about 75 miles. The 
line will cross the Mobile & Girard Railroad about two 
miles east of Seale, Ala. 

Marietta & North Georgia.—It is announced that 
Mr. Gro. B. EAGER, who has been abroad negotiating a 
sale for the bonds of this road, has returned after a suc- 
cessful trip, and a large force is to be put on at once to 
complete the laying of a third rail on the 50 mile division 
from Marietta to Jasper and to push the extension north 
to Knoxville, Tenn. 

Versailles & Midway.—The trouble over right of 
way for the extension of this Kentucky road has been 
settled and the rails are to be laid at once from Midway 
to Georgetown, the grading being already finished. 

Tennessee Midland.—About 2,000 hands are now em- 
ployed on the grading of the Tennessee Midland Ry., be- 
tween Jackson und the Tennessee river. It is probable 
that contracts will be let soon for the 800 ft. tunnel be- 
tween the Tennessee riverand Centreville. 

Cumberland Valley.—Rickert & Keons, of Pottsville: 
Pa., contractors for the West Virginia division of the ex- 
tension from Martinsburg to Winchester, Va., have be- 
gun grading. Their division is 13% miles long. King & 
Wetherill, of Mahonoy City, Pa., have the contract for 
the division from the State line to Winchester, Va., 
% miles, 

Carolina, Cumberland & Chicago.—Tracklaying has 
been completed on this South Carolina road from Edge- 
field to Newberry. 

Kentucky Central.—It is rumored that if C. P. Hun- 
TINGTON, who owns the controlling interest in this Ken- 
tucky road, does not succeed in disposing of it at a fair 
price he will extend it north to Columbus, O., crossing the 
Ohio river at Maysville, Ky. 

Louisville & Nashville.—The report of President 
NoRTON to the stockholders of this company at the 
annual meeting at Louisville, Oct. 3, showed that on 
June 30, 1888, the length of all rcads owned, leased or con- 
trolled by the company was 4,015.4 miles, The report of 
earnings included only those lines operated by the com- 
pany, an average for the year of 2,027 miles, on which the 
results of the year’s operations were : 


Gross earnings........ Seabed $16,360,241 
Operating expenses (62.76 %)...... 10,267 535 
Net earnings (67.24%)... 2... cccccceeccceceees 6,092,706 





ENGINEERING NEWS 


During the year 70.92 miles of rails in the system were 
replaced by new steel rails; of which 32.11 miles were to 
replace iron, and 38.81 to replace steel, at a cost of $108,- 
808. Of the new stcel laid 46.38 miles were of the 5844-1b- 
pattern, and 24.54 miles were of the 68-]b. pattern. 

There were added to the system during the 175.41 miles 
of new lines. 

The aumber of tons moved one mile was 997,004,232, and 
the average rate received per ton mile was $1.06, against 
$1.05 last year, an increase of 2.41 per cent. 

The number of freight train miles increased from 6,924,- 
776 miles last year to 7,326,528 miles this year, an increase 
of 401.806 miles, equal to 5.80 per cent. 

The average number of cars hauled in each train was 
17.49, and the number of the same in the previous year 
was 17.94, a decrease Of 2.50 per cent. 

The average number of tons carried in each train was 
147.40. 

The average number of tons in each loaded car was 
11.59, and the average number of miles that each ton was 
carried was 81.91. 

The whole number of passengers carried was 4,167,916, 
an increase over the number carried last year of 24,278, 
equal to 6.94 per cent. 

The average fare receiyed was 98.29 cents, against 94.65 
cents last year, an increase of 3.87 per cent. 

The aggregate number carried one mile was 173,292,336, 
against 160,345,206 in the previous year, an increase equal 
to 8.07 per cent. 

The number of passenger train miles was 3,748,481 
against 3,528,105, being an increase of 6.55 per cent, com- 
pared with last year. 

The average distance traveled by each passenger was 
40.87 miles, and the average rate received per mile from 
each passenger was 2.40 cents, against 2.36 cents in the 
preceding year. 

At the close of the fiscal year ended June 30, 1887, the 
equipment consisted of 11.269 cars of all kinds, and 391 
locomotives, The additions to equipment during the 
year were, 1,608 cars and 31 locomotives, Contracts have 
been let for 1,125 freight cars and 10 consolidation engines 
to be delivered in November, December and January. 

Of the extensions under construction, 53 miles on the 
Birmingham Mineral railroad should be tinished by Dec.1. 
The contract was let July 3 for the extension from Pine- 
ville, Ky., to Cumberland Gap, 15.7 miles, the tunnels and 
grading to be completed by April 15, 1889. The whole 
should be completed to a connection with the Powell's 
Valley railroad by July 1, 1889. A favorable contract las 
been made with the Powell’s Valley company for the 
joint use of the Cumberland Gap tunnel. 

Ore Belt.— 

CEDARTOWN, Ga., Oct. 5, DR88. 

EDITOR ENGINEERING NEWS: 

The Ore Belt Railway Co. has been formed to build a 
railway from Cedartown, Polk county, Ga., to Cave 
Springs, Floyd county, a distance of 15 miles (including 
side tracks). The capital stock is $200,000, of which $100,- 
000 has been taken by a construction company. The re- 
maining $100,000 has been’ taken by an equipment com 
pany. The object of the road is to open up a rich mineral 
country. Grading is to be completed within % days. 
We are asking for propositions on steel rail, engines, and 
freight and passenger cars. A. KICHARDSON is President ; 
J. J. Lampton, Vice-President; M. A. WRIGHT, Secre- 


tary and Treasurer. The general officers are at Cedar- 
town, Ga. Percy LUMLEY, Chief Engineer. 


New Projects and Surveys. 
Knoxville Belt.—A company has been organized at 
Knoxville, Tenn., and has let part of the contracts for 
building a belt railroad around Knoxville. 


THE NORTHWEST. 
Existing Roads. 


St. Louis, Alton & Terre Haute.—The first train over 
the new Chicago, St. Louis & Paducah railroad reached 
Metropolis, I1l., across the Ohio river from Paducah, Ky., 
on Oct. 3. N. W. Inisn of Carlyle, Ill, was the contractor 
and Col. E. W. MUENSCHER was Chief Engineer. 

Illinois Central,—The Iowa Falls & Sioux City, Cedar 
Rapids & Chicago, and Cherokee & Dakota companies 
have been consolidated with the Dubuque & Sioux City 
company, forming thus a system of 600 miles in Iowa, 
Minnesota and Dakota. General Manager JEFFREY flatly 
contradicts the rumors that the company intends to 
buiid into Nebraska this year. 

Chicago, Burlington & Quincy.—The statement for 
August shows gross earnings $2,273,702,a decrease of $108,- 
400 compared with August 1887. Net earnings were $68, 
&89, a decrease of $275,516. For the eight months ending 
Aug, 31, the gross earnings were $14,113,168, a decrease of 
$3,712,641; net earnings, $2,238,626, a decrease of $5,594,231. 

Elgin, Joliet & Eastern.—This lilinois road will be 
ready for operation by Nov. 1, from Elgin, Ill, to Joliet, 
Iil., and Hobart, Ind., nearly 9 miles. 

Winnipeg & Hudson Bay. 


One of the secondary and by no means inconsiderable 
advantages accruing to the people of Manitoba from the 
conclusion of arrangements that assure them ample 
transportation facilities to the markets of the East, is 
the collapse of the Hudson's Bay railroad scheme. They 
are to be accounted extremely fortunate in that the de- 
velopment of lines of railway connection with the United 
States has put a quietus upon a project so chimerical and 
so costly. For it came very near to being an established 
and painful fact. ****** The ple would hear of 
nothing prejudicial to their pet folly, and$ 4,500,000 was 
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actually voted in its aid, conditioned upon liberal assis- 
tance from the Dominion authorities. It now appears 
that the Ottawa people are only too glad of the relief of- 
ferred them by the situation from a demand which they 
might have felt compelled to grant when they were in- 
sisting upon disallowance of the Red River Valley road. 
It is announced that the Hudson's Bay road “ will have 
to wait until local traffic develops to such an extent as to 
demand its construction,” which means literally that it 
will wait until doomsday. Now that the Red Kiver line 
is an assured fact, and the province is provided with 
abundant connection under competion, with the outer 
world, it has no more use for the Hudson's Bay line than 
for a road to the moon. The people of Manitoba are to 
be congratulated upon their escape from a scheme which 
came near saddling them with a tremendous debt, and 
could have brought them no practical benefit whatso 
ever.—St. Paul Pioneer Press. 


New Projects and Surveys- 

Duluth & Winnipeg.—It is announced that this com 
pany has made arrangements for building its line from 
Duluth northwest to the International boundary, and 
has let the contract forthe first ) miles. It is stated that 
it has purchased from the St. Paul & Duluth company 
the Short line extension to Thomson and the bridge 
across St. Louis bay to West Superior. The company has 
alarge land grant, and their proposed line will open up 
an enormous tract of land on the St. Louis and Cloquet 
rivers and will cross nearly every logging stream in 
Northern Minnesota. Among those at the head of the en- 
terprise are W. H, Frsuer, formerly President of the St 
Paul & Duluth Railroad, and T. B. Casey, of Minneap- 
ols. 

St, Paul, Black Hills & Pacific. A survey has been 
made this season from Mandan, Dak., southwest 170 miles, 
and is being continued on toward Rapid City, Dak. The 
company will endeavor to secure capital for the building 
of the line next vear. W.L. RicHarps, of Jamestown, 
Dak., is Chief Engineer, and L. G. JoHNson, of Aberdeen, 
Dak., is General Manager. 


THE SOUTHWEST. 
Existing Roads. 

Missouri, Kansas & Texras.—Judge Brewer has ap- 
pointed HARRISON C, Cross of Emporia, Kan., and Gro. 
A. Eppy of Leavenworth to be Receivers of the Missouri, 
Kansas & Texas railroad, and they will take possession of 
the property on Nov. 1. In the order appointing them, 
mention is made of the Dallas & Waco extension in Texas, 
the franchise and subsidies for which lapse if at least 10 
miles of the line is not completed by Dec. 26, 1888; and the 
receivers are authorized in their discretion to proceed 
with its construction. 

Cape Girardeau Southwestern._Contracts for the 
extension from Williamsville, Mo., to the terminus of the 
Current River branch of the Kansas City, Fort Scott & 
Gulf system have all been let and work is to begin at 
once. The 700 ft. tunnel between Wappapello and 
Williamsville has delayed the work considerably, 

Missouri Pacifie.—A branch line from Benton, Ark., 
on the St. Louis, Iron Mountain & Southern, to Hot 
Springs, Ark., about 25 miles, has been surveyed and the 
company is endeavoring to secure right of way for an 
entrance to Hot Springs. Ground has been broken at St. 
Louis for a line to run from the St. Louis, Iron Mountain 
& Southern railroad at the city boundary to the proposed 
union depot. 


New Projects and Surveys. 

Memphis, Little Rogk & Indian Territory.—The 
City Council of Hot Springs, Ark., passed an ordinance 
on Oct. 5 granting this company right of way for an en 
trance to the city. Ground wes broken for the line at a 
point near Hot Springs on Oct. 2 and Chief Engineer 
H. A. SCHWANECKE aflirms that the contract is let and 
the line will be built from Hot Springs to Little Rock at 
once. 

Texas Air Line.—It is said that this enterprise, which 
has its headquarters at Galveston, Tex., has been by no 
means abandoned, and surveys are now in progress fora 
branch which will leave the main line in Leon county and 
will run via Fort Worth to the northwestern part of the 
State. W. L. Moopy, of Galveston, is President. 

St. Louis & Colorado.—Incorporated in Kansas by 
DAVID JENNINGS, of Oswego, and Joun R. WALKER, and 
EDWARD BANNISTER, Of Springfield, Mo. 

Mansfield & Coushatta.-A construction company 
has offered to build a railroad from Mansfield to Cous- 
hatta,. La., about 25 miles, for a subsidy of $125,000, which 
citizens of Mansfield are trying to raise. 


ROCKY MOUNTAIN & PACIFIC. 
Existing Roads, 

Bellingham Bay & British Columbia.—This com- 
pany is building a railway from Whatcom, W. T., north 
toward the International boundary, and the rails and 
rolling stock for the line have been delivered. P. Barry 
CORNWALL of Whatcom is at the head of the enterprise. 

Salt Lake & Eastern.—About 3) hands are grading 
a railway from Salt Lake City, Utah, east to Park City, 
an important mining camp. JoHN W. YounG of Salt 
Lake City is the builder of the road. 

Nevada & California.—It is stated that the name of 
this road has been changed to Nevada, California & Ore- 
gon and that the line is to be pushed north into Oregon. 
The track has now been laid from Reno, Nev., north 70 
miles. 
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Union Pacific.—_It is expected that the gauge of the 
Utah & Northern, on the division between Ogden, Utah, 
and Pocatello, Idaho, will be changed to standard next 
spring. The division from Pocatello north to the Mon- 
tana Union Railroad was widened a year ago. 

Mexican National,—The following data in regard to 
this newly completed road are given by the Denver Re- 
publican: 


This new road opens up a fine country and some of the 
richest mining sections in Old Mexico. An extension is 
now building on the Mexican National which will connect 
it with Manzanillo on the Pacific coast of Mexico, and 
one of the finest harbors between San Francisco and the 
Isthmus of Panama. This line branches out at Acam- 
boro for the coast and passes through the States of Mex- 
ico, Guanajuato, Michocau, Jalisco and Colima. 

The United States line leaving the inter-oceanic line at 
Acamboro, almost bisects the States of Guanajuato. and 
San Luis Potosi, and i through the States of Coah- 
uila, Nuevo Leon and Tamaulipas and by its projected 
and partly built Pachuca extension, taps the rich little 
commonwealth of Hidalgo. Tamaulipas is further trav- 
eled along its Rio Grande frontier from Matamoras to 
Mier under the Mexican National Company’s Matamoras 
and Monteroy concession. 

The Tiascala concession connects the city and State of 
that name with the City of Mexico. The Zacatecas branch 
will reach a section of great mineral wealth ; and extend- 
ing from Zacatecas to Logos and San Luis Potosi still 
further drains the States of Zacatecas, San Luis Potosi 
and Aguas Calientes. The latest population of the 29 
States of the Republic of Mexico in 1880, was 9,701,288. 

Fourteen of these States, ——s a population of 
5,505,965, are tributary to the Mexican National, being al- 
most 1,500,000 in excess of half the population of the re- 

public. 
. The commercial importance of this new railway system 
is shown in the following: The assessed real estate 
valuation of the 14 States tributary to it is $220,861,646, 
while that of the other 15 States is only $18,040,242. Thus 
the total real estate valuation of the republic is $338,901,- 
884, as shown by the official reports in the Treasury De- 
partment. 

The average export of silver from Old Mexico has been 
about $20,000,000 annually for a number of years, being 
about %4 of the exports of that country. Of this silver 
the Mexican National claims that from $16,000,000 to $17,- 
000,000 comes from States tributary to it. 

The entire system, when the branch lines shall have 
been completed, will have about 2,000 miles. About 1,500 
miles of this will cost $23,000 per mile. On the Pacific 
Coast branch, now building to connect with Manzanillo, 
some rough mountainous country will be passed, and at 
some points it will cost much more. The main object of 
this road is to develop the rich interior of the Republic, 
and the city of Mexico has already been reached. With 
the completion of the line from Acamboro to the fine 
port of Manzanillo, Corpus Christi, at Aransas Pass, on 
the Texas coast, will have a direct line to the Pacific 
coast, thus connecting the Gulf of Mexico with the 
Pacific ocean. Goods now shipped from San Francisco 
via the Ishmus can reach American territory several 
days sooner via the Mexican Nafional from the port of 
Manzanillo to Laredo, Corpus Christi and thence via San 
Antonio, Galveston, Houston, Fort Worthand other 
points. 


New Projects and Surveys. 
San Luis Valley. 
P. O. Box 2566, DENVER, Col., Oct. 4, 1888, 


EpitoR ENGINEERING NeEws:—The San Luis Valley 
Railway Company was chartered May 19, 1888, and pro- 
x08es to build about 200 miles of railway, extending from 
Pueblo, Col., to Monte Vista, and thence south to La 
Jara and north to Saguache with a branch down the San 
Juan river. Surveys began Aug. 10, and about 75 miles 
of line have been run out. The country is mostly level 
and the road will have few curves and easy grades. 
Right of way and grading has been given as loca) aid,and 
some contracts have been let. Several existing lines are 
secking connections with the road, which it is expected 
to have completed by Jan. 1, 1800, The road will be the 
main outlet for a rapidly deveMping section of 5,000 
square miles. G. P. Davis, of Hartford, Ct., is President 
of the company, and WALTER H. GRAVES, Monte Vista, 
Col., is Chief Engineer, 

J. P. Bronk, Vice President and General Manager. 


Oriental Fronterizo.—This is the name of the com- 

pany which, as noted last week, proposes to build a rail- 
way from Bagdad to Matamoros. The offices of the com- 
pany are at Matamoros, Don MARCELINO ROGUIR is 
President, and ANTONIO DESTUGUE is Secretary. 
——The Indianapolis Frog & Switch Co. will begin busi- 
ness this month, and will place on the market a new frog 
invented by T. H. Perry, Chief Engineer of the Lake 
Erie & Western Railway. The company expects to em- 
ploy 50 to 60 hands in the manufacture of this and other 
specialties. J. E. MCGETTIGAN is President of the com- 
pany, and C. H. Bosworth, Secretary. 


Proposals Open. 


Bridge.—Under truss wooden bridge 400 ft. long, 12 ft. 
wide, spans not less than 40 ft. long, across North Loup 
river, at Elyria, 8 miles above Ord, Neb. Until Oct. 22, 
by J. A. Patron, County Clerk, 


Well Sinking.—An artesian well 1,500 ft. deep, or until 
sufficient water supply is reached, to start with 10-in. and 
terminate with a 6-in. drill. Jas, V. Ferpen, City Clerk, 
Scotland, Dakota. Nov. 1. 


Viaduct Flagging.—Flagging sidewalks on Central 
Viaduct between Hill Street and westerly end of viaduct, 
WALTER P.Rice,City Civil Engineer, Cleveland, O. Oct.20. 

Hydraulic Punching Machine,—One hydraulic, man- 
hole and door punching machine. James Futon, Pay- 
master General, U. 8S. Navy, Washington, D.C. Octo- 
ber 27. 

Street Improvements.—-Excavating, filling with sand 
or gravel, paving, flagging, resetting curb-stones, curb- 
bing, furnishing and laying 300 lin. ft. of 12-in. vitrified 
ewer pipe, receiving basins and manholes on Chestnut 
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Avenue, and improving Morris Street from Greene to 
Washington streets. MARTIN FINCK, Clerk, Jersey City, 
N. J. October 2. 

Excavating and Filling City Lots.—Address Joun P. 
ADAMS, Commissioner of the Department of City Works, 
Brooklyn, for blank forms of proposals. October 22. 

Dredging.—At the bulkhead between Perry and West 
llth Streets, on North River. L. J. N. STARK, J. MAT- 
THEWS and E. A. Post, Commissioners of the Depart- 
ment of Docks, Pier“ A™, foot of Battery Place, New 
York. 

Pumping Engine, Tank and Water Closets.— For 
furnishing a pumping engine, tank, water closets and 
material and work for reconstructing the plumbing, at 
Essex Prison, N. Y. Department of Public Charities and 
Correction, 66 Third Avenue, New York. October 20. 


Contracting. 


The National Water Purifying Co. has made a con- 
tract to change over to their system the “Hyatt” filter 
plant at Huntington, W. Va. The company has also con- 
tracted for additional filters to be put in at Chattanooga, 
Tenn., the increase fin the number of consumers, since 
their first filter plant was put in, necessitating larger fil- 
tering ‘capacity. TLis plant is now of 5,000,000 galls. ca- 
pacity per day, which makes it the largest mechanical fil- 
tering plant in the world, 


New Croton Aqueduct,— The Aqueduct Commis- 
sioners have awarded to Breuchand, Pennell & Co. a con- 
tract for building an iron-lined masonry aqueduct on 
Section 14, near shaft 30, of the new aqueduct. The firm 
bid $65,000. The Commission had previously rejected a 
bid of $62,000, put in by Rogers, Farrell & Co,fand ordered 
a readvertising for proposals. As on the previous oc- 
casion, there was Only one bid. The Commission was dis- 
satisfied, but Chief Engineer CaurcH recommended the 
acceptance of the hid, as the land at this point of the 
aqueduct is so dangerous and insecure that delay would 
only increase the cost of the construction of the proposed 
aqueduct, 

Laying Water Pipe.—Tenders for laying a 15-in. 
wooden, fresh water pipe from the Welland canal to the 
pump house for the Welland, Ont., water-works, have 
been received by W. L. Leslie, and contract awarded to 
David Bald, of Welland, at the following prices: 





Head gates.. SGsidnctes te isha Wins oes eeeETeiea ert ae $ 475 
Excavation, 3,630 yds. at 54 cents.................... 1,987 
Laying pipe...... J cttaas ated AEC AL RMS tele sabean de® 1,621 

Total bid........ $4,083 


Bridges.—John H. Lee, County Clerk, Keytesville, Mo., 
has awarded the contract for an iron bridge, including 
piling, substructure, etc., to the Milwaukee Bridge & Iron 
Co., Kansas City, Mo., for $3,000. It will bea combina- 
tion Howe truss bridge, of 130 ft. span across the 
Chariton river.—-Oxford, Pa. The County Commission- 
ers of Lancaster and Chester counties, Pa., have awarded 
the contract for constructing a bridge over the Octoraro 
creek, at Newcomer's Fording as follows: superstruc- 
ture to M. Wood, for $1,366, and the stone work to Geo. 
FE. Jones, at $2.63 per perch, for cement work. They 
have also awarded a contract for the superstructure of 
a bridge over Mill creek, to the Phcenix Iron Co., for 
$825. 


Wire Fence.—The Washburn & Moen Mfg. Co., New 
York City, has been awarded the contract to build a, 
19 strand galvanized steel wire fence around the New 
York State Deer Park, at Big Indian, N. Y. It will be 
10 ft. high with iron stays between the posts. They have 
also been awarded the contract for fencing the extension 
of the New Berlin branch of the New York, Ontario & 
Western R. R., to Edmeston, N. Y. 


City Work.—Roanoke, Va. The contract for mac- 
adamizing, curbing, paving and guttering streets has 
been awarded to Sexton & Houston, of Roanoke, Va., 
as follows: Macadamizing, 98 cts. per cu. yd.; paving, 
curbing and guttering, at $1.3144 per running foot. For 
furnishing sewer pipe, to J. Franey’s Sons & Co., of Tor- 
onto, 0., as follows ; 24-in. 6714 cts. ; 12-in. 25 cts.; 8-in. 13 
cts. 


Railroad.—The contract for the grading and ma- 
sonry from Martinsburg, Pa. to State line, has been 
awarded to T. H. Ricket and T. F. Kerns, of Pottsville, 
Pa., a distance of 13% miles, and from State line to 
Winchester a distance of 9 miles to Chas. F. King and 
W. E. Wetherill, of Mahonoy City, Pa., by CHAUNCEY 
Ives, Chief Engineer. The entire work to be comple- 
ted April, 1, 1889. 


Street Railway.—Nebraska City, Neb. A street car 
company has been formed and construction will com- 
mence at once. The officers are: H. H. BARTLING, Pres.; 
E. 8S. HAWLEY, Vice-Prest.; E. 8S. HAWLEY, Sect*y.; W. L. 
Wiison, Treas.; A. F. Nims is Chief Engineer. . The 
Johnson 40 Ib. steel rail and chair will be used. The 
motive power will be horses. 


Sewers.— Bids for the construction of sewers at Wil- 
limantic, Conn., have been opened by John M. Hall. The 
bidders were: F. B. Durfey, Norwich, Conn.; $8,182.35; BE. 
McManus, Waterbury, Conn., $6,528.25; Cadwell Bros., 
New Britain, Conn., $5,969.99; Jacoby & Madden, Bridge- 
port, Conn., $,475.05. The contract was awarded to 
Jacoby & Madden. 
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Paving.— Burlington, Ia.—The contract for paving 
Main Street from Maple to Columbia Streets, has been 
awarded to E. Kropp & Co. at $28,980. 


Water Works.—The contract for complete water- 
works, comprising 14 miles 4,6 and 8 in. improved Wyc- 
koff water pipe, 14 D, D. Hydrants, valves, special cast- 
ings, 1 set duplex pumps, 2 boilers, etc., except pump 
house, for Anicomining, Mich., has been awarded to the 
Michigan Pipe Co., Bay City, Mich., Henry B. Smith, 
Sect’y. & Treas. Works are to be completed within 
60 days. 


Dams.—Appleton, Wis. Plans have already been pre 
pared by Government engineers for a new dam across 
the river to take the place of the old third dam, and 
orders are daily expected from the war department to 
commence the work. Five (5) sluice gates are provided 
for in the plans, this being the same number used in the 
upper Government dam. 


Dredging.—Mobile, Ala. The following bids for dredg_ 
ing Mobile Harbor were received by Major A. N, 
DAMRELL, U.S. A., on September 15. (All bids were for 
work per cu. yd.). T. H. Handy, New Orleans, La., 12 cts.; 
National Dredging Co., Wilmington, Del., 1044 cts.; Ala- 
bama Dredging & Jetty Co., New Orleans, La., 9 ets.; 
J. H. Gardner, New Orleans, La., 9¥ cts.; Atlas Dredging 
Co., Wilmington, Del., 14 cts.; P. Sanford Ross, Jersey 
City, N. J., 12% cts. 


Pumping Engines—The Dean Steam Pump Co., of 
Holyoke, Mass., has recently sent pumping engines to 
the water-works at Decatur, Ala., and Watertown, D. T. 

Dayton, O.—Bids for furnishing a pumping engine for 
the National Military Home, have been received from 
the following parties: J. K. Rugg & Co., Cincinnati, O., 
$3,775; National Iron Works, New Brunswick, N. J., 
$2,900 for a pump of 1,500,000 galis. capacity or $7,000 fora 
pump of 2,000,000 galls. capacity. The Gordon Steam 
Pump Co., Hamilton, O., $3,200; Smith & Vail & Co., Day- 
ton, O., $21,385.62. The contract has not been awarded. 


Pipe.—The contract for furnishing 1%4-in., 1%-in. and 
larger water pipe to the National Military Home, Dayton, 
O., has been awarded to Gibbons & McCormick, at 58 and 
68 per cent. from list price. 


Sewers.—South Omaha, Neb.—The City Engineer has 
let a contract for the furnishing and laying of 10,200 ft. 
of 24-in. double strength pipe, to C. M. O'Donovan, $2.25 
per ft.; 2,100 ft. of 12-in. double strength pipe at 85 cts. ; 
1,600 ft. of 15-in. double strength pipe at $1.15, and 4,808 ft. 
of 8-in. double strength pipe at 61 cts. ; catch basins, $3.40 
per ft.; manholes, $3.40 per ft., of hard burned brick; 
concrete, $5.50 per cu, yd. The bidding was very low as 
the 24-in. pipe will average 12 ft. cut; 15-in. pipe, 8 ft.; 12- 
in. pipe, 14 ft.; and 8-in. pipe, 16ins, E. B. Town is City 
Engineer ; R. H. LAWRENCE, Assistant City Engineer. 


Drainage.—The New York Life Insurance Co. has ac- 
cepted the proposal of the Durham House Drainage Co., 
of New York, for furnishing the drainage system of 
their eight-story office building in Montreal, for $4,850 


Asylum. — The contract for building the North 
Texas Insane Asylum at Terrell, Texas, has been 
awarded to Robert L. James, Dallas, Tex., at $125,000. 


Gas Works Extension.—T. William Harris & Co. 44 
Broadway, New York, have been awarded the contract 
for extending the Dobbs Ferry and Hastings, N. Y., gas 
works. New pipes will be laid at both lobbs Ferry and 
Hastings. 


W ater-W orks.—Proposals for furnishing supplies and 
doing all work for a complete system of water-works, 
at Sidney, O., have been received by Gro. HORNUNG,Con- 
sulting Engiueer, of Cincinnati, O., as follows: 

Stop Valves.—4 8-in.; 410-in.; 5 12-in.; 2 14-in.; 2 16-in.; | 
20-in. with flanges: Chapman Valve Mfg. Co., total bid 
$808.84: Bailey, Farrell & Co., $830.33; Bourbon Copper & 
Brass Works ; total bid $800.; Contract awarded to Bour- 
bon Copper & Brass Works. 

Cast-Iron Pipe and Specials.—Addyston Pipe & 
Steel Co., $3,562.22; McNeal Pipe & Foundry Co., $3,967.25; 
R. D. Wood & Co., $3,608.60. The contract was awarded 
to the Addyston Pipe & Steel Co. 

Standpipe. — Tippett & Wood, $8,500; Porter Mfg. 
Co., $6,900; Keating & Houston, $9,800; Stacy Mfg. Co., 
$9,125; Shickle, Harrison & Howard, $8,990; Union Iron 
Works, $7,563. The contract was awarded to the Porter 
Mfg. Co., of Syracuse, N. Y. 

Power House Superstructure & Chimney.—W. W. 
Robertson, $6,002; J. A. & J. G. McCune, $1,300 for 
chimney only. Contract awarded to W. W. Robert- 
son, Sidney, O. 

Pumps & Boilers.—Smith, Vaile & Co., one 1,500,000 
gal. hor. duplex, 96,654; Two 60-in. 16 ft. tub. boilers, 
$2.49; Gordon Steam Pump Co., One 1,000,000 gal. hor. 
duplex, $3,200; one 1,500,000 gal. hor. duplex, $3,800; one 
1,000,000 gal. vertical pump $6,200; one 1,500,000 gal. $6,700; 
two 60-in. 16 ft. tub. boilers $2,150; Barr Pumping Engine 
Co., one 1,000,000 gal. hor. duplex, $3,376; one 1,500,000 gal. 
$4,168; two 60-in, 16 ft. tub. boilers $2,614; The Holly 
Mfg. Co., one 1,000,000 gal. hor. duplex, $3,725; one 1,500,000 
gal. $4,725 ; Two 60-in. 16 ft. tub. boilers $2,350. Contract 
awarded to the Gordon Steam Pump Co.,of Hamilton, O, 
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Mechanical Filters.—National Water Purifying Co., 
$5,500; American Filter Co., $4,400; Jewell Pure Water 
Co..$5,750; Oliphant Filter Co.,$4,500; Philadelphia Water 
Purifying Co., $5,000. Contract awarded to the American 
Filter Co. 

Power House Substructure.—Griffin & Hussey, $14,- 
291.10; Robertson & Fisher, $9,931.35. Contract awarded 
to Robertson & Fisher. 

Pipe Laying.—Keating & on $1,598.25 ; E.Clarke, 
$2,848.85; Hussey & Griffin, $5,916.25; J. W. Skillen, $2,400; 
snyder & Williams, $1,757.50. Conteact awarded to Keat- 
ing & Houston. 


Water-W orks.—The following proposals have been re- 
veived by J. D. Cook, C. E., of Toledo, O.. Engineer of 
the Milan, O,, Water-Works. 


Name and Address of Bidders. 





¢in. 6-in. |8-in. ]10-in. Age. 


R. D. Ww ood & Co. Philadelphia, Pa... pseaaas 
Holyokt Hydrant & Lron Works, Holyoke, Mass at loucee 
A. & W.S. Carr, Paterson, N. J ile 


VaLVEs, Boxes AND HYDRANTS. 


across the middle branch of the Croton river at South 
East Reservoir, Putnam Co., N. Y., for $5,885. 


Pumping Works.—Chicago, Ill. Bids were opened 
by the Commissioner of Pubiic Works on Sept 26, for the 
erection of the new Central Pumping Works. Nine bids 
were received, the lowest being that of McDermott & 
O’Brien, who were to do the entire work for $23,478. The 
highest bidders were Tobin & Raycraft, at $31,927. 


Sewers.—St. Paul, Minn. The contract for con- 
structing sewers on L’Orient and adjoining streets, and 
Western Avenue, has been awarded to E, J. Kirkland 
for $261,720. For constructing a sewer on Portland and 
Goodrich Avenues, and paving alley in block 4, to J. W. 
Doherty for $2,588. 


| Boxes. Hydrants. 





Total 
Price Amt. Pric Amt. 














$14. 50 $20. $28. $135.50) $2.75 $19.25 5 $20.7 75) $: 
16.40 23.60} 30.3 150.30}... 21-75) 
-_ | me 1s me |... : 28, 











~ © 9 © - ‘ bebe . 
Bourbon Brass & Copper Works, Cincinnati, O.......... 12.95 20. 27.5 amen | | oo. 1 343, 
! ae an 4 aie se | 2% 309,12 
Chapman Valve Mfg. Co., Indian Orchard, Mass. ........ vee 13.76 20.43) 31.10} 133.67) ‘ 20.43 353.16 
© on on fF | i 28. SOb. 
Galvin Brass & Iron Works, Detroit, Mich.... .... 12.25 2%. | 27. 124.25 ; 3. 372 
The Eddy Valve Co., Waterford, N. Y.. rere 18. 20.25] 27. 141.75} .....) . 26. 312. 
Frontier [ron & Brass Works, Detroit, Mic h. -+.+-/ $12.60] 12.60 16.80] 24. 110.40 
Bingham & Taylor, Buffalo, N.Y. (Boxes only).. anod te 3.60! 3.60} 3.95] ........ 25.20 
Is. Cassin, Philadelphia, Pa...... 2.2 .c.ccccecces estes. & 2 19. | 26. 119. a ee 33. 396. 
Holly Mfg., Lockport, N. Y : 15. | 23. | 31. 145. | ; 29. 348. 
Ludlow Valve Mfg: Co. (by Lake Shore foundry) 16.28 23.65] 32.56 152.37 } 20.45) 353.40 
Appro ximate quantities Paki sete ay ewan leds kee 3 3 1 7 12 
Pipe and Special Castings. —R. D. Wood & Co., $3,- WATER. 


094.94. Lake Shore Foundry, $3,018.81; Ohio Pipe Co., 
$3,033.50; Detroit Pipe & Foundry Co., $3,279.95. Addys- 
ton Pipe & Steel Works, $3,065.83. House & Taylor, $3,- 
086.15. 

Pipe Laying.— House & Taylor, $1,158.20. 


Tron Tower and Tank.— House & Taylor, for all work, 
including foundation, $3,109.10, 


Pumping Machinery and Boilers. — Henry R. 
Worthington, one 1,000,000 galls. compound non-conden- 
sing, $2,250; one 1,000,000 galls. high pressure, $1,750 ; one 
750,000 galls. compound non-condensing, $1,950; one 750,- 
000 galls. high pressure, $1,650; Barr Pumping Engine 
Co., one 750,000 galls. compound non-condensing, $1,788; 
boiler, $1,018; one 1,000,000 galls. compound non-con- 
densing and boiler, $3,157. National Iron Works, one 
1,000,000 galls. vertical triple expansion, with boiler, $6,- 
000; Knowles Steam Pump Works, $3,180: Hall Steam 
Pump Co., one 750,000 galls. H. P., with boiler, $2,354; one 
750,000 galls. com. non-condensing, $1,568; one 1,000,000 
galls. H. P., with boiler. $2,479; one 1,000,000 galls. com- 
pound non-condensing, $2,382; Volker & Felthousen, one 
750,000 galls. H. P., $1,120; boiler, $965; one 750,000 galls’ 
com. non-condensing, $1,520; one 750,000 galls. com- 
pound condensing, $1,845; one 1,000,000 galls. H. P., 
$1,205; one 1,000,000 galls. compound non-condensing, 
$1,690; one 1,000,000 galls. compound condensing, $2,025; 
Gordon Steam Pump Co,, one 750,000 galls. compound 
non-condensing, $1,800; boiler, $930; one 750,000 galls. 
compound condensing, $2,150; two 750,000 galls. com- 
pound condensing, $3,650; one 1,000.000 galls. compound 
non-condensing $3,000; one 1,000,000 compound con- 
densing, $3,600; Hughes Steam Pump Co., one 750,000 galls. 
compouad non-condensing, with boiler, $3,275; one 1,000- 
000 galls. compound non-condensing, with boiler, $3,580; 
The Holly Mfg. Co., one 750,000 galls. compound non- 
condensing, $3,160; boiler, $1,125; one 1,000,000 galls. com- 
‘pound condensing, $4,000; one 750,000 galls. H. P., $1,520; 
one 1,000,000 galls. H. P., $2,125. 


Government Work. — Proposals for the following 
named work have been receive’ by Lieut. Col. HENRY M. 
RoBERT, Corps of Engineers, U. 8. A., Philadelphia, Pa., 
for dredging in the Schuylkill River as follows: Amen- 
can Dredging Co., Philadelphia, Pa., 19 cts. per cu. yd. 
National Dredging Co., Wilmington, Del., 23,4, cts.; Atlas 
Dredging Co,, Wilmington, Del., 22,5, cts.; F. C. Somers, 
Philadelphia, Pa., 20 cts. Furnishing and placing stone 
in the gap at the Delaware Breakwater: Mount Waldo 


Granite Works, Frankfort, Me., $3.73 per ton; A. M. 


Bangs, Fayetteville, N. Y., $1.69; The Brandywine 
Granite Co., Wilmington, Del., $2.53 ; J. Beattie, Leettes 
Island, Conn., $2.9; J. A. Bouker, New York, $2.33. For 
furnishing and delivering stone on United States barges 
in canals, stone for use at the Des Moines Rapids canal 
and dry dock, by Major A. MACKENZIE, Corps of Engi- 
neers, U.S. A., at Rock Island, IL.» A. J. Whiting, Rock 
Island, 300 cu. yds. face stone, $10.50 per cu. yd.; 100 cu. 
yds. backing stone $6.00 per cu. yd.; 3,000 cu. yds. rip-rap 
~ stone $2.30: Patterson Bros. Keokuk, Ia. $10, $6.00, 

2 ee 

Bridge.—The King Iron Bridge Co., of Cleveland, 0., 
bas been awarded the contract to build an iron bridge 





Flushing Sewers.—At Greenbush, N. Y., a contract 
for flushing the sewers has been made between the sewer 
commissioners apd the water company. The contract 
provides for all the water that may be needed for fiush- 
ing the sewers through the flush tanks, each tank to 
dump once in 24 hours, for $700. A separate contract has 
been made with the water company for tapping the 
mains, connecting them with the flush tanks, the water 
company to tap the mains for $1.50 each, and the com- 
missioners to furnish the pipe. 


The Coquitlam Water-Works Co. has been incor- 
porated in British Columbia 10 build water-works and 
supply water to Port Moody, Vancouver and New West- 
minster, and other towns. The water will be taken from 
theCoquitlam river or lake, and the works are to be in 
operation within 4 years. The act of incorporation pro- 
vides that no Chinese are to be employed on the work. 
The rates are not to exceed 30 cts. per 1,000 galls. for 
water, or $1 per month from any house with not more 
than 4 occupants, and 30 cts. per month for each addi- 
tional occupant. The capital stock is $600,000, with 
power to increase to $1,000,000. President, E. A. WiLMorT, 
C. E., of Victoria; Secretary, ArTHuR E. HILL; C. B., of 
Victoria; Directors, JoszEPH HuNTER, C. E., of Victoria; 
ALBERT J. HiLu,C. E., of Port Moody; ALFRED G. FEerR- 
GUSON, contractor, of Vancouver; CHas. G, MaAsor, of 
New Westminster, and G. E. CorBouLp, of New West- 
minster. 


Worthington Engines.- The city of Brooklyn 
awarded contract for two vertical compound condensing 
high duty pumping engines to Henry R.Worthington,the 
price being for a pumping plant complete, with boilers, 
$195,000. This award was made on the recommendation 
of Chief Engineer VAN BUREN of Department of City 
Works, the other bidders being the Holly Mfg. Co. and 
the Pioneer Iron Works of Brooklyn. 


Water-W orks.—Vermont.—Shelburne Point. near 
Burlington. A. R. Dow, C.E., of Burlington, is drawing 
plans and maps for the new water-works to be con- 
structed by Dr. WEBB. 

Massachusetts.—Boston. Water mains are to be laid 
to Moon and Long islands as soon as the controversy be- 
tween the Water Board and the town of Quincy is set- 
tled.——Great Barrington. Pipe has been laid to Long 
lake, a distance of 6 miles, to conduct a water supply to 
Housatonic, and a dam will be built where the pipe is to 
enter the lake. The total cost of the work will be about 
$55,000. n have 
been put into Spot Lake for the purpose of obtaining 
water at a greater depth. 

Rhode Istand,—Wakefield.—W ork on the water-works 
has been resumed.——Newport. The Water-Works Co. 
is putting in a water main in Everett St. from Broad- 
way to a point on Kay St. where a connection will be 
made. 

Connecticut.—Hartford. Several driven wells have 
been sunk by manufacturers to secure a water supply. 
in order to escape the oppressive water rates. 

New York,—Albany. The Russell road and Sand Creek 
road reservoirs, which will be at an elevation of 3 or 
40 ft. higher than the present reservoir, will be completed 








by Nov. 1. Cranford & Valentine, of Brooklyn, have 
the contract. Water will be conveyed to them t*rough 
a conduit, from Patroon's and Sand's creeks.——Albion 
A preliminary test of the water-works has been made. 
—Flushing, L. I. A petition for water mains on Cen- 
tral Ave., from Broadway to State St. has been referred 
to the Water Committee.— Sandy Hill. The distribu 
ting tower for the water-works has reached a height of 
70 ft. —Plattsburg. 
between the storage and distributing 
Schenevus. The Schenewus Village Water-W me Co, has 
been organized. The officers are: President, C. H. Gra 
HAM, Schenevus ; Treasurer, GEORGE accor Coopers- 
town. Capital, $7,500. Byron Cass, T. J. Lewis and C. H. 
GRAHAM, were appointed a construction committee.—— 
St. Johniland. W. H. Ray, President, has recommended 
to the Board of Supervisors, that EDwARD FREEL be 
granted a contract to connect several springs with the 
reservoir in order to increase the water supply, which at 
present is entirely insufficient. Also that a new 50 ft. 
high, 48-in diameter and j3-in. steel smoke-stack be 
placed On the boiler house. 

New Jersey.—It is reported that the New Brunswick 
Water Board has discovered that immense quantities of 
water ure being used at the State experimental farm by 
illegally tapping the mains.——-Rayonne. A unanimous 
resolution has been passed by the common council, au- 
thorizing W.SANForp, J. A. CADMUS and T. J, CRONIN, 
(Water Committee) together with City Attorney FULLER, 
to negotiate with outside parties for the establishment of 
a new supply of water, to be delivered Nov. 1, 1800. 

Pennsylvania.— Bridgeport. It is reported that water- 
works are projected. Address Josern Lre.—Lan- 
easter. The new 5,000,000 Worthington pump, when put 
in operation, gave excellent satisfaction. 

Maryland,.— Baltimore. Mayor Latrobe has refused to 
sign the BANKARD water ordinance which would make a 
reduction of $80,000 in the total receipts of the water 
rates and increase the taxes $125,000. The expense per 
year for distrifution, laying pipes and building the water- 
works is said to be $650,000, 

Virginia. 
to be constructed by the 
burg, Va.— Portsmouth. The question of extending the 
mains to Berkely is being favorably considered by the 
water-works company.— Roanoke. 
be supplied from the spring has been completed. ¢ 
O'LEARY is Superintendent. 


A second line of pipe is being laid 


reservoirs. 


Goodson. Water-works to cost $28,000 are 


Glamorgan Iron Co., of Lynch- 


The new reservoir 


North Carolina,—Spartanburgh. It is reported that 
the water-works company is now working on the water- 
works system. 

Alabama, -Decatur. All work on the new water- 
works has been suspended until the recent attack of yel- 
low fever subsides. Geo. A. Ellis, the contractor, has 
left the city. 

Louisiana.Baton Rouge. It is reported that the 
water-works have been satisfactorily tested, and will 
soon be put in full operation. 

Texas, — Galveston. The Winne Street artesian well, 
near Bath Ave., has reached a depth of 228 ft. Work will 
soon be started on well No. 3. 

Ohio.— Delaware. The City Council by a vote of nine 
to one has passed the water-works ordinance granting 
franchise to, and making contract with the fiem of Mof- 
fett, Hodgkins & Clarke, of Watertown, N. Y., for the 
construction of a system of water-works. 

Michigan.—Grand Rapids. The Hydraulic Co's. new 
standpipe, which is 100 ft. high and about 250 ft. above 
the surface of the river, built of %-in. steel plates, each 
8 ft. long and 5 ft. wide, with a capacity of 235,000 galls, is 
nearly completed. Water will be furnished by direct 
pressure. The company now has about 2% miles of pipes 
laid in the streets of this city,and the water, which is 
umped from Silver Creek, is of good quality. 

Illinois.—Hyde Park. The Holly Mfg.Co., of Lock 
port, N. Y., will probably secure the contract for Hyde 
Park's additional pumping-works, although the bid was 
$4,300 higher than that of another company. The matter 
will be settled at the next meeting of the board. Lake 
View. Mayor BOLDENWECK has been granted power by 
the Council to secure a plan for a water tunnel! extending 
6,000 ft, into the lake.——Sullivan, Water-works are to be 
established. A wind pump and a tank & ft. high, which 
will hold 51,000 galls., will be used to supply the water. 

Minnesota.—Minneapolis. The first of the two 
Worthington pumps recently ordered, and which was to 
have been in operation Aug. 1, bas not yet arrived. 
Winona. Complaints still continue to be made of the 
great inefficiency manifested in the management of the 
water-works. 

Nebraska,.— Minden. 
will be constructed. 

Colorado,—Denver. The water mains should be ex- 
tended throughout all parts of the sewer districts. 

Montana.—Helena. A test of the Woolston water- 
works recently showed a pressure from five streams of ™ 
lbs. to the square inch. 





It is reported that water-works 


California.—Portersville, Tulare county, is to have a 
system of water-works. A reservoir containing 3,000,000 
galls. has been built.—— Redland. The contract for cement- 
ing the Domestic Water Co.'s big reservoir has been let 
and the work is to be pushed to a speedy completion.—— 
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At arecent meeting of the Directors of the Bear Valley 
Water Co., an assessment of $6 per share was ievied for 
the purpose of paying off debts contracted during the 
summer. 

Oregon.—Portiand. A 3-in. water pipe has been put 
jn, connecting the city cistern with the main on Fifthand 
Morrison Streeta. 

Washington Territory.—Seattle. The Cedar Valley 
Water Co., Seattle, W. T., has been incorporated. The 
object is to supplly Seattle with water from the Cedar 
river, a distance of 12 miles, The capital stock is $200,000, 
divided into $20,000 shares. The first trustees are F. M. 
Frink, H. A. Ray and L. A. Treen, of Seattle, and W. H. 
MurRkAY and A. Asapown, of San Francisco. 


Pumping Plant.—The Park Commissioners, of San 
Francisco, Cal., have decided to improve the pumping 
plant at a cost of $4,000, 


Ocea side, Cal..-A company has been organized, with 
a capital stock of $5,000,000 to build tlumes to convey the 
water of the San Uuis Rey river from Smith mountain 
to Oceanside, a distance of 40 miles. 


San Antonio, Tex.—The flow of the artesian well at 
the West End has been measured carefully by Mr. DAvip 
DONALDSON, the engineer of the company. He reports 
it to be 82.23 galls. per minute, or 118,555 gails. per day. 


Denver, Col.—The Denver Electric Light Co. will 
place its wires underground, and has received 10 car loads 
of cable for that purpose from the Standard Under- 
ground Cable Co., of Pittsburg, Pa. The Westinghouse 
alternating system is used for illumination, 


The Saco Water Power Co. has been incorporated in 
Maine. President, GEORGE DEXTER, of Boston, Mass.; 
Secretary, WINFRED 8S. DENNETT, of Saco, Me.; Directors | 
THOMAS WIGGLESWORTH, JAMES LONGLEY, GEORGE F. 
Fasyan, C. P. Bowpirca, HENRY D. Grew, and W. P. 
WALLEY, all of Boston, Mass. 


Stand-Pipe.—The Sharon Boiler Works of Sharon, Pa., 
are now getting out the material for a steel stand-pipe, 2u 
ft. diameter and 100 ft, high, to be erected at Washington, 
Ind. The works alse have an order for a boiler for 
Middlesex, Pa. 


Pumps.—The Cook Well Co., St. Louis, Mo., has sold 
pumps for the water-works at Tecumseh, Edgar, Orleans, 
Pawnee City and Central City, Neb. 


Springfield, Mo.—A bill has been introduced to issue 
$200,000 of city bonds for sewerage according to the plans 
of Col. GrorGe E. WARING, of Newport, R. I. A propo- 
sition regarding the proposed extension of the sewerage 
system has also been received from W. KENSLEY, of 
Kansas City, Mo. Col. WARING has made a proposition to 
take the levels or to make an examination if the levels 
are taken by the City Engineer. 


Fuel Gas Mains.-E. W. Ler, 332 Walnut St., Phila- 
delphia, Pa., purchasing agent for the Mutual Gas Light 
Co., of Savannah, Ga., may require some new mains for 
fuel gas extensions. The company is now arranging to 
manufacture and supply throughout the city, a special 
fuel gas in itself non-illuminative, but which will givea 
high class light with the Welsbach patent burner. This 
fuel gas will be in addition to the ordinary illuminating 
gas, which the company supplies exclusively to the city 
at present. 


Asphaltum in Texas.—Experimental wells are still 
being dug at the oil fields 10 miles east of Palestine. Since 
the company has been organized 10 wells have been sunk, 
each well developing a vein of asphaltum substance, 
ranging from 5 to 30 feet in thickness. The president of 
the Gibson Asphaltum Co., of St. Louis, Mo., pronounces 
the substance a genuine article of asphaltum, and assures 
the parties interested, at Palestine, Tex., that abundant 
capital can be easily obtained to develop and work the 
mines whenever it is definitely known that the quantity 
is sufficient to warrant the investment. So far the tests 
show that the veins cover several miles in extent. 


Gas Works.—Concord, N. H.—For the year ending 
June 30, the Concord Gas Light Co. has sold 20,921,000 cu. 
ft. against 18,290,000 fur the previous year, an increase of 
2,631,000, or nearly 15 per cent. The quantity of coal car- 
bonized has been 2,242 tons against 2,011 tons. The cost of 
the new gas holder, now being erected, with connecting 
pipes, stone masonry, grading, etc., will be about $35,000, 
Its capacity is 120,000 cu. ft. JoHn KimBALLis President. 

Hamilton, O.—An ordinance has been passed to sub- 
mit the question of issuing $150,000 of bonds for the build- 
ing of gas works to the electors at the November elec- 
tion. 

Knoxville, Tenn.—The Knoxville Gas Co. will put in 
new plant at a cost of about $30,000. 

Durham, N. C.—The Durham Gas Co. has been organ- 
ized, with a capital stock of $60,000. President, J. S. 
CARR. 

Cartersville,Ga.—The contract for gas works has been 
let to the Oriental Light Co., of Boston, Mass. 

Decatur, Ala,—A St. Louis company will establish a 
gas plant at a cost of $50,000, 





Special Reports of Water-Works 
Construction, 





THE ENGINEERING NEWS MANUAL OF AMERICAN 
WaATER-WORKsS is now being compiled, and will be 
indispensable to every manufacturer, engineer and 
contractor in any way interested in Water-Works 
construction and maintenance, and will be of great 
value to Water-Works superintendents and projec- 
tors of new works. 

Superintendents of water-works and water com- 
panies will wish to see correct and complete data 
concerning their Works in our MANUAL, and to en- 
sure this they should send in reports at once upon 
the blanks which we have already sent to every 
Water- Works office inthe United States and Canada. 
Many have delayed their report, and if the blanks 
we intended for them have been lost in the mail, 
or mislaid, we will send more upon request. 

We must have a report from every public water 
supply system in North America, so those who reply 
to our inquiries at once will save a second inquiry. 
We also wish to know of every new Water-Works 
plant in process of construction, and of every new 
project in this line. We will send to any one desir- 
ing them, blanks upon which reports can be made. 

Further details of the MANUAL will be advertised 
later. We abstract from our special reports for the 
MANUAL the following items of current interest : 


Utica, N. Y., Oct. 6, 1888. 

EpItOR ENGINEERING NEws:—The Town of Groton, 
Tompkins Co., N. Y., (population, 1,000) is to have a water 
supply from reservoirs, located On the hill. The prob- 
able cost of the works, which are to be built by the village 
authorities, they letting contract to the Moravia Water- 
Works Co., will be about $30,000. The contract for all 
material has been awarded to CHAS. MILLAR & Son, of 
Utica, N. Y., for $15,000. It will include 30,000 ft. of 8, 6, 
4and 3-in. cast-iron pipe, 45 hydrants, valves, extension 
boxes and the necessary pig-lead. The works were be- 
gun Aug. 1, and will probably be completed by Nov. 1. 

CHAS. MILLAR & SON, Contractors. 
SAN BERNARDINO, Cal., Oct. 1, 1888, 
EDITOR ENGINEERING NEWS: 

A system of water-works is to be established by the 
city, to cost about $100,000, which amount will be secured 
by bonds, not yet voted. A. H. KoOgEBIG, City and Civil 
Engineer, has made the surveys,though the matter is not 
fully decided upon, to take the supply from canons about 
9miles north of the city and conducted to a stand-pipe 
by gravity. The present supply is obtained from artesian 
wells. Population 10,000. 

A. H. Koresia, ©. E. & City Engineer. 
ANTONITO, Col., Sept. 30, 1888. 

EDITOR ENGINEERING NEWS: 

ae is now being subscribed by the property holders, 
with which to experiment in sinking an artesian well to 
secure a better water supply. Water is now furnished by 
the Antonito Ditch Co., from the Conejos river, and 
conveyed through a ditch to the town. From the general 
topography of the country it is believed a plentiful 
supply of water can be obtained froma depth of 100 to 
150 ft. or less. Fifteen miles eastward a good pressure 
was obtained from a well 90 ft. deep, but no well has been 
put down here yet to test the matter. ‘The contract will 
probably be let within 30 days, for work to be begun at 
once and completed about April 1, 1889. Population 600, 

S. W. Krupp. 

We give below a report from Moffett, Hodgkins & 
Clarke, of Watertown, N. Y., regarding the water-works 
at Portage, Wis., in which they correct some misstate- 
ments made in our account of these works given in our 
issue of Sept, 22, 1888. 

The works were commenced in April, 1887, and com- 
pleted Jan. 1, 1888. They were designed by E. Gro. Frer- 
Riss, who was also Constructing Engineer. The con- 
tract for the works was awarded to Moffett, Hodgkins & 
Clarke, of Watertown, N. Y., who sublet contracts as 
foliows: For masonry, foundations and buildings, Peter 
Mills: for pumping machinery, Henry Worthington, of 
New York; for pipe and specials, trenching and pipe 
laying, Werren Foundry & Machine Co., of Phillipsburg, 
N. J.; for valves and hydrants, Ludlow Valve Mfg. Co., 
of Troy, N. Y.; for stand-pipe, Riter & Conley, of Pitts- 
burg. Pa. The supply is drawn from the Wisconsin river 
and is pumped to astand-pipe 25 ft. diameter and 80 ft. 
high, by a Worthington pumping engine with a daily 
capacity of 2,000,000 galls.; direct pressure can also be ap- 
plied. There are 82 miles of pipe, 75 hydrants, 150 taps 
and 9 meters; the mains are of cast-iron, and the services 
of galvanized iron. Ordinary pressure, 65 lbs.; fire-pres- 
sure 150 Ibs. Cost of works, $125,000; debt, $100,000; rate of 
interest 6 per cent. Annual revenue, from city, $3,300. 
The franchise is for 25 years, and the hydrant rental is $40 
per hydrant per annum. The works are owned by a 
company which is controlled by Moffett, Hodgkins & 
Clarke; President, E. Gro. Ferriss; Vice President, 
J. F. Morrett; Treasurer, J. V. CLARKE. Bonds have 
been issued for $100,000. J. W. READE is Superintendent, 
Present population, 6,000. 
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RECORD OF NEW WATER WORKS 
CONSTRUCTION. 


(Specially communicated). 





CONTINUED FROM PAGE 278. 

Chillicothe, Mo.—The works were commenced 
May 15, 1887, and completed Sept. 15, 1887. They 
were designed by S. H. LocKETT, of New York, and 
J. M. WALKER, of Lawrence, Kan., was Constructing 


Engineer. The contractors were COMEGYs & LEWIs, 
of New York ; the pipe, specials and stand-pipe were 
furnished by the Shickle, Harrison & Howard Iron 
Co., of St. Louis, Mo.; and the valves and hydrants 
by the Ludlow Valve Co., of Troy, N. Y. There are 
two Hyatt filters, 644 ft. x 13 ft. The source of sup- 
ply is Grand river, and the water is pumped to a 
standpipe 12‘¢ ft. diameter and 165 ft. high, by two 
Worthington duplex compound pumping engines 
with a daily capacity of 1,000,000 galls. each. There 
are two 80H. P. steel tubular boilers, built by the 
Pond Engineering Co., of St. Louis. The reservoir 
hasa capacity of 125,000,000 galls. There are 81 
miles of pipe, 91 hydrants, 59 taps and 1 meter: the 
mains are of cast-iron and the services of galvanized 
iron and lead. Average daily consumption, 90,000 
galls. Ordinary pressure, 50 Ibs.; fire pressure, 
150 lbs. Cost of .works, $200,000. Annual expense, 
about $4,000. Annual revenue from consumers, 
$6,000; from city, $3,185. The water is piped from 
the river, a distance of 2 miles, and has 100 ft. head. 
The franchise is for 20 years, and the hydrant rental 
is $35 per hydrant per annum. The works are owned 
by the Chillicothe Water, Gas & Electric Light Co.; 
President, A. G. BLACK; Secretary and Treasurer, 
J. W. MAGUIRE. Capital stock, #350,000. N. C. 
IRWIN is Superintendent. The present population 
is between 6,000 and 7,000. The number of taps was 
small at the date of the special report (Feb. 10, 1888) 
as the works were finished late in the fall and cold 
weather stopped all work in that direction. 


Colfax, Ia.—The works were commenced in June, 
1887, and completed August 1, 1887. The engineers 
in charge of construction were M. D. Morrison, 
R. N. STEWART and G, A. GoopRIcH. [The special 
report gives the Designing Engineer as ‘‘ City Coun- 
cil’’]. The works are completed to the extent of 
the mains. There were no contracts, all the work 
being done under the supervision of the parties 
above named. The pumping machinery was fur- 
nished by the Cameron Pump Co.; the pipe and 
specials by Dennis, Long & Co., of Louisville, Ky.; 
Ludlow valves and hydrants were used. The ditching 
was done by P. H. Cross, of Colfax; small fittings, 
etc., were supplied by F. E. Welom and Kesfoot 
Bros., of Des Moines. The water is taken from three 
well points, 3 ins. diameter, 5 ft. long, 19 ft. 
in the gravel; the supply is by gravity from 
a reservoir 20 ft. deep by 24 ft. diameter with 
a capacity of about 2,200 galls. There is a No. 7 
Cameron pump, 2‘-in. discharge, with a daily 
capacity of 86,400 galls. There are 6,400 ft. of pipe 
(2,400 ft. of 6-in., 1,600 ft; of 4-in., 1,300 ft. of 2-in., 
1,100 ft. of 1-1n.), 9 hydrants and 47 taps. Average 
daily consumption, 12,000 galls. Ordinary and fire 
pressure, 60 lbs. Cost of works, $6,800 ; debt, $6,000 + 
rate of interest, 6 per cent. Annual operating ex 
pense, $200. Annual revenue from consumers, $400. 
The works are owned by the city and controlled by 
the city officials; city bonds, $6,000; water is sold 
to private parties and is free to the city. The Sup. 
erintendent is G. A. GooDRICH, of Colfax. The pres- 
ent population is 1.100. 


The town voted to bond itself to the extent of 
5 per cent. of the assessed valuation in March, 1887, 
anc the bonds were sold at $1.01 to run 15 Years at 
6 percent., payable annually. The works cost in 
total about $6,800, and this is the total amount of 
indebtedness of the town. The charge for families 
is about $7 per year for the 47 taps: and 5 hotels 
using the water, pay about $125, making the total 
income about #400, and i) is hoped to more than 
double the amount this summer; it is expected 
that the works will pay for themselves by the 
time the bonds are due, although there is a 
5 mill tax per year to provide for interest and sink- 
ing fund. The reservoir is situated 140 ft. above the 
pump, which has a 5x 15-in. water cylinder, 10 x 15- 
in. steam cylinder, and raises the water from the 
wells and forces it into the reservoir easily, with 
25 Ibs. steam pressure. There isa 25 H. P. boiler, 
and a power house 60 ft. by 20 ft. The small mains 
are for supplying families only, as the 6-in. and 4-in 
mains are in such position that with 500 ft. of hose 
almost any building in the town can be reached, 
with 60 ibs. pressure ; the works being very complete 
and efficient for the money invested. From the 
pump to the reservoir isa distance of 2,840 ft., en- 
tirely on the main street of the town. 


(TO BE CONTINUED). 


